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'  Acidulin^ 

(glutamic  acid  hydrochloride,  LILLY) 

safe  hydrochloric  acid  therapy  in  tasteless  pulvule  form 

'Acidulin'  offers  your  patient  complete  freedom  from  unpleasant 
taste  and  injury  to  the  mucous  membranes  and  teeth.  It  is  con- 
venient and  safe  to  carry  when  traveling  or  dining  out. 

Each  pulvvde  is  equivalent  to  about  10  minims  of  Diluted  Hydro- 
chloric Acid,  U.S. P.  For  the  average  patient  with  hypochlorhydria 
or  achlorhydria,  2  to  3  Pulvvdes  'Acidulin'  before  meals  are  usually 
adequate. 

Supplied  in  bottles  of  100,  500,  and  1,000. 
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BACTERIAL  SENSITIVITY  TO  ERYTHROMYCIN:  TWO 
YEARS  EXPERIENCE 

(i9r).3-i!)r)4) 

S.  STANLEY  SCHNJCIJlRSON,  M.D. 
Ne.w  York,  N.  Y. 

The  int roductiou  uiid  widespread  adininist ration  of  eaeh  antibiotic  has  iii- 
v-ariably  resulted  in  the  development  of  resistance  to  its  action  by  a  numl)er  of 
jriginally  sensitive  bacterial  species,  thereliy  limiting  the  scope  and  effectiveness 
of  each  new  discovery  (1-5).  It  becomes  of  prime  interest  therefore  to  ascertain 
'whether  or  not  a  similar  situation  with  respect  to  erythromycin  has  also  pre- 
^  ailed,  especially  since  it  is  possible  to  produce  erythromycin-iesistant  strains  of 
bacteria  from  eiythromycin-sensitive  organisms  in  the  laboratory  by  repeated 
subculture  in  media  containing  graded  concentrations  of  erythromycin  (6). 
Erythromycin  has  been  in  ever  increasing  use  at  The  Mount  Sinai  Hospital  and 
in  the  general  community  for  the  past  two  years,  stimulated  no  doubt  by  such 
inherent  attributes  as  its  therapeutic  effectiveness,  ease  of  administration  and 
relatively  low  index  of  toxicity.  Furthermore,  the  discovery  of  such  serious  de- 
ficiencies in  the  earlier  antibiotics  as  increasing  bacterial  resistance,  severe  ad- 
verse reactions  and  even  deaths  from  their  use  has  certainly  tended  to  enhance 
this  trend.  As  a  result,  more  and  more  physicians  are  presently  prescribing 
erythromycin  as  the  drug  of  choice  for  man}'  of  their  cases,  thereby  accounting  for 
its  much  wider  general  employment  as  illustrated  by  the  five  to  six  fold  increase 
in  the  amount  of  erythromycin  ordered  from  the  Mount  Sinai  Hospital  Phar- 
macy in  1954  as  compared  to  1953. 

Most  of  the  microorganisms  isolated  at  the  hospital  from  a  variety  of  clinical 
sources,  e.g.,  blood,  urine,  spinal  fluid,  al)scesses  and  purulent  exudates,  sputum, 
the  nose  and  throat,  etc.,  are  ordinarily  subjected  to  sensitivity  tests  to  a 
number  of  different  antibiotics,  including  erythromycin.  Analysis  of  the  results 
of  these  erythromycin  determinations  throughout  the  period  under  investigation 
afforded  an  excellent  opportunity  to  ascei'tain  whether  or  not  any  changes  in  the 
susceptibility  pattern  of  any  })acterial  species,  as  expressed  by  a  relative  increase 
in  the  percentage  of  resistant  strains,  had  taken  place  during  this  interval.  Only 
those  organisms  oidinai'ily  considered  sensitive  to  the  action  of  erythromycin  and 
obtained  on  primary  isolation  innnediately  following  admission  to  the  hospital  or 
the  initial  d('velo])ment  of  the  pathological  lesion  prior  to  the  institution  of  treat- 
ment are  included  in  this  survey. 

No  technical  or  procedural  changes  in  the  performance  of  the  tests  have  been 
introduced  during  this  time  so  that  the  findings  are  directly  comparable.  The 
method  for  determining  antibiotic  sensitivity  employed  in  this  laboratory  is  the 
tube  dilution  method.  The  type  of  medium,  preparation  of  antibiotic  standards, 
size  of  inoculum  for  each  species,  temperature,  and  duration  of  incubation  are  all 
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carefvill^v  font  rolled.  The  test  is  performed  by  adding  one  milliliter  of  the  stand- 
ardized inoculum  to  a  series  of  tubes  containing  varying  concentrations  of  tlu> 
antibiotic  in  one  milliliter  of  broth.  The  end  point,  read  after  eighteen  houis 
incubation  at  37°  C,  is  the  first  clear  tube,  indicating  complete  visual  inhibition 
of  growt  h,  containing  the  least  amount  of  drug.  A  growth  control  tube  containing 
the  test  inoculum  without  antibiotic  is  employed  with  each  determination. 

The  findings  have  been  divided  into  four  equal  six-month  periods  in  order  to 
facilitate  the  analysis  and  discover  any  progressive  changes,  if  present.  To  cover 
the  broad  range  of  values,  the  results  of  the  sensitivity  determinations  were  listed 
in  three  categories,  depending  upon  the  concentration  of  antibiotic  needed  to  in- 
hibit the  growth  of  a  standardized  inoculum  of  the  organism  undei'  test,  namely. 
Sensitive,  Moderately  Resistant  and  Resistant.  Strains  inhibited  by  1  mcg/ml  or 
less  of  erythromycin  were  classified  as  Sensitive;  greater  than  1.0  mcg/ml  but 
less  than  5.0  mcg/ml  as  Moderately  Resistant;  and  those  not  inhibited  by  5.0 
mcg/ml  as  Resistant. 

RESULTS 

The  results  of  this  sur\-ey  are  presented  in  Table  I. 

As  may  be  noted  from  Table  I,  with  the  exception  of  an  occasional  Moder- 

T.\BL1':  I 


Goitiparatlve  sensitivity  to  erythroiinicin  of  patluxjeiiic  iiiicroorgatiisiiis  isolated  over  ttro 

year  period 


Period 

(I) 

Jan.  i~June  30, 
1953 

(11) 

July  1-Dec.  31, 
1953 

(III) 

Jan.  1-June  30, 
1954 

(IV) 
July  1-Dec.  31, 
1954 

Organism 

Sensitivity  Status* 

Num- 
ber 

% 
Total 

Num- 
ber 

% 

Total 

Num- 
ber 

% 

Total 

Num- 
ber 

% 
Total 

Staphylococcus 

Sensitive 

56 

93.4 

111 

92.5 

126 

90.0 

216 

90.4 

aureus 

Mod.  Resistant 

2 

3.3 

0.0 

3 

2.2 

2 

0.8 

Resistant 

2 

3.3 

9 

7.5 

11 

7.8 

21 

8.8 

Staphylococcus 

Sensitive 

14 

93.4 

14 

100.0 

15 

100.0 

33 

94.4 

albus 

Mod.  Resistant 

1 

6.6 

0.0 

0.0 

1 

2.8 

Resistant 

0.0 

0.0 

0.0 

1 

2.8 

Streptococcus 

Sensitive 

10 

90.9 

27 

90.0 

49 

83.1 

137 

87.8 

fecalis 

Mod.  Resistant 

0.0 

0.0 

2 

3.4 

2 

1.3 

Resistant 

1 

9.1 

3 

10.0 

8 

13.5 

17 

10.9 

Streptococcus 

Sensitive 

13 

100.0 

16 

94.1 

14 

100.0 

18 

94.7 

viridans 

Mod.  Resistant 

0.0 

1 

5.9 

0.0 

1 

5.3 

Resistant 

0.0 

0.0 

0.0 

0.0 

Beta  Hemolytic 

Sensitive 

10 

100.0 

7 

100.0 

18 

100.0 

11 

100.0 

Streptococcus 

Mod.  Resistant 

0.0 

0.0 

0.0 

0.0 

Resistant 

0.0 

0.0 

0.0 

0.0 

Pneumococcus 

Sensitive 

4 

100.0 

11 

100.0 

5 

100.0 

2 

100.0 

Mod.  Resistant 

0.0 

0.0 

0.0 

0.0 

Resistant 

0.0 

0.0 

0.0 

0.0 

*  Strains  inhibited  by  1  mcg/ml  or  less  are  designated  as  Sensitive;  by  more  than  1.0 
mcg/ml  but  less  than  5  mcg/ml  as  Moderately  Resistant;  and  those  not  inhibited  by  5.0 
mcg/ml  as  Resistant. 
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Onr-all  incidence  of  enjthromycin-resistant*  bacterial  strains  isolated  during  1953-1954 


Orj^atiism 

Number  Tested 

Erythromyc 
Number 

in  Resistant 
Per  cen  t 

Staphvlococcus  aureus  

559 

50 

8.9 

79 

3 

3.8 

256 

33 

12.9 

Streptoooccus  viridans  

63 

2 

3.2 

Beta  Hemolytic  Streptococcus  

46 

0 

0.0 

Piieumococcus  

22 

0 

0.0 

Total  

1,025 

88 

8.6 

*  Strains  not  inhibited  by  1  mcg/ml  of  erythromycin. 


ately  Resistant  or  Resistant  strain,  all  cultures  of  Staphylococcus  all)us.  Strepto- 
coccus viridans,  Beta  Hemolytic  Streptococcus  and  Pneumococcus  isolated 
throughout  the  period  of  in\'estigation  were  found  to  be  sensitive  to  erythromy- 
cin. However,  some  changes  in  the  sensitivity  patterns  of  Staphylococcus  aureus 
and  Streptococcus  fecalis  have  apparently  taken  place  with  the  passage  of  time. 
Thus,  in  the  four  consecuti^'e  periods  into  which  this  study  has  been  divided, 
().()%,  7.5%,  10.0%  and  9.6%  respectively  of  all  strains  of  Staphylococcus  aureus 
recovered  have  proven  to  be  either  Resistant  or  Moderately  Resistant  to  eryth- 
romycin. At  the  same  time,  9.1%,  10.0%,  16.9%  and  12.2%  of  all  strains  of 
Streptococcus  fecalis  isolated  were  similarly  resistant. 

It  would  seem  at  first  glance  that  with  both  these  microorganisms  some  in- 
crease in  erythromycin  resistance,  although  slight,  has  developed.  However, 
when  these  data  were  subjected  to  statistical  analysis  by  means  of  the  chi 
square  test,*  significance  could  not  be  ascribed  to  any  of  these  apparent  changes. 
Considering  a  probability  xalue  of  less  than  0.05  as  significant,  the  P  value  for 
the  Staphylococcus  percentage  variations  was  0.8;  whereas  that  for  Strepto- 
coccus fecalis  was  computed  as  0.73. 

It  was  therefore  concluded  that  for  the  present  at  least,  the  development  of 
increasing  resistance  to  erj^thromycin  by  Staphylococcus  aureus  and  Strepto- 
coccus fecalis  after  two  years  of  widespread  employment  has  been  minimal  and 
has  not  assumed  significant  clinical  proportions.  The  vast  majority  of  strains  of 
both  species  are  still  susceptible  to  the  action  of  this  antibiotic.  Whether  or  not 
the  situation  will  change  at  a  later  date  after  more  time  has  elapsed  remains  to  be 
determined. 

Finally,  the  overall  incidence  of  erythromycin-resistant  bacterial  strains  within 
the  recommended  effective  microbial  spectmm,  including  those  classified  as 
Moderately  Resistant  and  Resistant,  has  proven  to  be  exceedingly  low  during  the 
entire  two  year  period  covered  by  this  in\-estigation.  Of  1,025  cultures  belonging 
to  species  ordinarily  considered  as  susceptible  to  the  action  of  erythromycin,  937 
or  91.4  %  proved  to  be  so  by  test. 

*  I  am  greatly  indebted  to  Mrs.  Constance  Percy  for  the  statistical  analysis. 
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TABLE  III 


Source  of  strnina  of  slo ph  i/lorocru.s  aureus  and  streptocorriis  fccalis  found  rcsixtdnt 

to  erythromycin 


Period    

Staphylococcus  Aureus 

Streptococcus  Fecalis 

I 

II 
9 

III 

IV 

I 

II 

III 

IV 

4 

14 

23 

1 

3 

10 

19 

Source 

Wounds  or  drainage  ('xuilalo  

1 

8 

7 

14 

0 

1 

2 

5 

Urine    

1 

0 

5 

2 

0 

2 

6 

12 

Blood  

1 

0 

1 

0 

0 

0 

0 

1 

Chest  or  pleural  fluid  

1 

0 

0 

0 

0 

0 

1 

0 

Nose  and  throat  culture  

0 

1 

1 

6 

1 

0 

0 

1 

Peritoneal  fluid  

0 

0 

0 

0 

0 

0 

1 

0 

Eye  

0 

0 

0 

1 

0 

0 

0 

0 

Staphylococcus  aureus  and  Streptotoceus  fecalis  has  provided  nearly  all  the 
erythromycin-resistant  strains  of  bacteria  encountered.  Table  III  records  the 
chnical  .source  from  which  each  was  isolated. 

From  the  table  it  may  he  seen  that  as  far  as  Staphylococcus  aureus  is  con- 
cerned, infected  wounds  and  purulent  drainage  was  the  chief  source  of  erythromy- 
cin-resistant strains,  while  the  urinary  tract  and  the  nose  and  throat,  par- 
ticularly in  the  last  ciuai'ter,  furnished  most  of  the  remainder.  On  the  other  hand 
although  the  great  majority  of  erythromycin-resistant  forms  of  Streptococcus 
fecaUs  were  isolated  from  the  urinary  tract,  a  considerable  percentage  was  re- 
covered from  infected  woimds  and  pumlent  exudates.  Of  a  total  of  83  erythromy- 
cin-resistant strains  obtained  from  both  bacterial  species  during  the  entire  two 
year  period,  66  or  approximately  80%  were  obtained  from  infected  wounds, 
purulent  exudates  or  from  the  urinaiy  tract. 

SUMMARY 

In  the  light  of  the  experience  with  the  older  chemotherapeutic  agents  w^here 
increasing  bacterial  resistance  to  their  action  invariably  developed  after  a  period 
of  widespread  administration,  a  siu'\'ey  was  luidertaken  to  determine  whether  or 
not  a  similar  complication  had  also  arisen  with  erythromycin  in  the  two  years 
since  its  introduction.  Xo  such  development  could  be  clearly  demon.strated. 
With  Staphylococcus  all)us,  Streptococcus  viridans,  Beta  Hemolytic  Strepto- 
coccus and  Pneumococcus,  all  strains,  with  but  an  occasional  rare  exception, 
proved  to  be  sensitive  in  vitro  to  erythromycin  throughout  the  entire  period  of 
investigation.  A  small  percentage  of  strains  of  both  Staphylococcus  aureus  and 
Streptococcus  fecalis  were  found  to  be  Moderately  Resistant  or  Resistant  to 
erythromycin  and  although  a  slight  progressive  increase  in  the  percentage  of 
erythromycin-resistant  strains  has  been  noted  with  the  passage  of  time,  these 
changes  have  not  been  proven  to  be  statistically  significant.  The  vast  majority 
of  strains  of  Staphylococcus  aureus  and  Streptococcus  fecalis  isolated  from 
clinical  material  are  still  sensitive  to  erythromycin. 
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The  overall  incidence  of  eiylhroniycin-resistant  haclerial  strains,  within  tlie 
recommended  effective  spectrum,  has  proven  to  be  exceedinfj;ly  low  I'oi'  the  entire 
two  year  period.  Of  1,025  strains  tested,  037  or  91.4%  wei'c  found  to  he  sensitive 
to  the  action  of  erythromycin  in  vitro. 

The  sources  from  which  erythromycin-resistant  strains  of  Staphylococcus 
aureus  and  Streptococcus  fecalis  were  isolated  have  also  been  recorded.  Wounds 
and  purulent  exudates  provided  the  chief  source  for  the  former  microorjj;anism 
^\•hile  most  of  the  latter  were  recovered  from  the  urinary  tract.  Together,  these 
sites  accounted  for  approximately  80%  of  all  erythromycin-resistant  strains  of 
bacteria  isolated  during  the  entire  two  year  period. 
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SPONTANEOUS  RUPTURE  OF  THE  NORMAL  ESOPHAGUS:  REPORT 
OF  A  CASE  WITH  AN  UNUSUAL  CLINICAL  COURSE  AND 
PATHOLOGIC  FINDINGS 


FRED  W.  WACHTEL,  M.D.,  and  GABRIEL  GENKINS,  M.D. 

New  York,  N.  Y. 

The  number  of  reported  cases  of  spontaneous  I'upture  of  the  normal  esophagus 
has  been  rising  markedly  of  late  (1-5).  Of  even  greater  importance  is  the  fact 
that  many  of  the  recent  reports  ha\'e  dealt  with  cases  in  which,  through  early 
diagnosis  and  prompt  surgery,  a  successful  outcome  was  obtained.  This  is 
particularly  interesting  in  that  prior  to  1936  only  four  reported  instances  of 
antemortem  diagnosis  were  noted  (6).  Within  the  following  decade,  isolated 
reports  of  clinical  diagnosis  were  made,  and  a  few  attempts  at  early  surgical 
repair  were  successful.  In  fact,  since  ]94(),  the  cure  rate  of  numerous  series 
ranges  as  high  as  50%. 

In  all  of  the  recent  publications  on  this  sul)ject,  the  authors  note  that  the 
success  of  management  varies  inversely  with  the  length  of  time  elapsing  from 
onset  of  symptoms  to  definitive  diagnosis.  It  would  seem  therefore  that  clinicians 
should  become  increasingly  aware  of  the  clinical  and  laboratory  features  of 
spontaneous  rupture  of  the  esophagus,  since  this  awareness  forms  the  main 
basis  for  diagnosis  and  cure. 

Classically,  an  indi\'idual  presents  himself  to  a  physician  within  hours  after  an 
episode  of  moderate  to  severe  vomiting.  The  patient  characteristically  will  be  a 
male  of  middle  age  or  older.  The  chief  complaint  is  usually  e.xcruciating  lower 
chest  or  upper  alxlominal  pain,  frecjuently  associated  with  severe  dyspnea. 
On  examination,  the  patient  appears  seriously  ill,  at  times  in  clinical  shock,  often 
severely  dyspneic,  tachypneic,  and  cyanotic.  In  approximately  half  of  the  cases, 
there  is  evidence  of  mediastinal  or  subcutaneous  emphysema,  bilateral  pleural 
effusions,  and/or  hydropneumothorax.  The  upper  abdomen  is  frequently  held  in 
guard,  with  some  rigidity  and  maximum  tenderness  in  the  subxyphoid  area. 

Roentgenologic  examination  (without  contrast  material)  confirms  these 
findings  and  in  addition  fails  to  show  any  free  air  in  the  peritoneal  cavity  (7). 
Barium  or  lipiodol  swallow  may  graphically  demonstrate  the  exact  lesion.  There 
is  a  moderate  to  marked  leukocytosis.  Thoracentesis  usually  reveals  a  coffee- 
ground,  sour-smelling  fluid,  containing  food  particles. 

When  reports  of  .successfully  treated  cases  are  analyzed,  one  is  struck  with  the 
fact  that  when  certain  clinical  features  are  present  prompt  diagnosis  is  almost 
always  made.  These  are: 

1)  Rapidly  developing  pain  after  an  episode  of  vomiting; 

2)  Discovery  of  subcutaneous  or  mediastinal  emphysema,  either  clinically  or 
via  the  roentgenogram  (seen  in  40-60  %  of  cases)  (2,7); 
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3)  PivscMice  of  hydro  or  hydropiiciiinotliorax,  with  typicul  gastric  contents 
proscMit  on  thoracentesis;  and 

4)  The  al)sence  of  other  conditions,  such  as  coronary  throinl)()sis,  gall  bladder 
disease,  perforated  peptic  idcer,  etc.,  which  conceivably  could  have  their  onset 
with  similar  clinical  symptoms. 

Recently,  a  patient  came  under  our  obser\-ati()n  with  symptoms  suggesting  the 
syndrome  under  (hscussion,  but  in  whom  th(>  diagnosis  could  not  l)e  substanti- 
ated. The  typical  clinical  signs  and  symptoms  did  not  develop,  and  the  sequence 
of  events  did  not  take  place  as  rapidly  as  is  usually  described.  Pathognomic  X-ray 
and  laboratory  e\-ideuce  were  also  not  obtained.  The  case  is  being  reported  and 
discussed  in  the  hope  that  recognition  of  its  features  may  further  increase  the 
salvage  rate  of  patients  with  this  condition. 

CASE  REPORT 

This  was  the  first  Mount  Sinai  Hospital  admission  of  an  80-year-old,  retired, 
male,  white  school  teacher,  with  complaints  of  severe  upper  abdominal  and  lower 
chest  pain  of  six  hours  duration.  He  was  known  to  ha\'e  had  a  duodenal  ulcer  in 
the  past,  but  gastro-intestinal  symptoms  had  been  well  controlled  and  recent 
X-ray  examination  was  reported  to  be  negative.  Past  medical  history  was  other- 
wise non-contributory. 

The  patient  had  retired  without  complaints  on  the  night  before  admission, 
after  a  meal  of  lamb  chops,  (with  no  other  material  which  could  conceivably  be  a 
source  for  a  perforating  foreign  body).  At  one  AM,  he  was  suddenly  awakened  by 
a  desire  for  emesis,  which  promptly  took  place.  The  episode  repeated  itself  within 
one  hour.  Natui'e  of  the  vomitus  was  unknown.  With  the  second  bout  of  emesis, 
he  noted  the  onset  of  a  severe,  dull,  aching  pain,  constant  in  character,  not  ag- 
gravated by  cough  or  deep  respirations,  non-radiating,  and  localized  to  the  epi- 
gastrium and  lower  substernal  region.  The  pain  was  not  relieved  by  two  in- 
jections of  morphine  sulphate,  and  the  patient  was  immediately  admitted  to  the 
hospital.  Shortly  before  admission,  dyspnea  was  first  noted. 

Physical  examination  showed  a  well-developed,  well-nourished,  elderly,  white 
male,  complaining  of  chest  pain  and  in  acute  respiratory  distress. 

Blood  Pressure  130/80.  Pulse  132.  Temperature  98.0°.  Respirations  40. 

Except  for  moderate  cyanosis  of  the  lips,  examination  of  the  head  and  neck  was 
unremarkable.  The  respirations  were  rapid  and  somewhat  labored,  though  of 
good,  symmetrical  excursion.  The  lungs  were  resonant  to  percussion,  but  a  few 
scattered,  medium  moist  rales  were  audible  at  the  left  base  posteriorly.  The  heart 
was  not  enlarged,  and,  though  rapid,  the  sounds  were  of  fair  quality.  No  sig- 
nificant murmurs  were  heard,  and  there  was  no  pericardial  friction  rub.  There  was 
moderate  voluntary  resistance  in  the  upper  fjuadrants  of  the  abdomen,  but  no 
localized  tenderness  was  demonstrated.  The  bowel  sounds  were  hypoactive.  With 
the  exception  of  nailbed  cyanosis  in  all  the  extremities,  the  remainder  of  the 
physical  examination  was  within  normal  limits. 

The  laboratory  findings  revealed  a  normal  hemoglobin,  a  leukocytosis  of  12,000 
WBC/cubic  mm,  with  a  marked  shift  to  the  left.  The  sedimentation  rate  was  17 
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Fig.  1.  Bedside  Roentgenogram  of  the  chest  on  the  day  of  admission,  revealing  foeal 
areas  of  atelectasis  at  both  bases  and  haziness  of  the  costophrenic  sinuses. 


mm/ hour  (Westergren).  A  l^edside  electrocardiogram  re\'ealed  a  regular  simis 
tachycardia,  small  Q2,  Q.-i,  and  QAVF,  but  no  ST  segment  or  T  \va\-e  changes  as 
seen  with  acute  myocardial  injury. 

Bedside  upright  chest  and  abdominal  films  showed  no  free  air  in  the  peritoneal 
ca\ity,  but  did  demonstrate  bilateral,  focal  lower  lobe  atelectasis,  (Fig.  1)  as 
well  as  bilateral  blunting  of  the  costophi'enic  sinuses.  No  pleural  effusions  of 
significant  extent  were  seen. 

The  patient  was  given  oxygen,  and  a  Levin  tube  was  passed  to  the  stomach. 
The  aspirate  consisted  of  450  cc  of  brackish,  sour-smelling  fluid,  which  was 
positive  for  HCl  and  occult  blood.  For  the  next  sixteen  hours,  examination  re- 
vealed no  essential  change,  other  than  a  temperature  rise  to  101°.  On  the  next 
day,  audible  friction  rubs  developed  on  both  sides  of  the  chest.  Antibiotic  ther- 
apy was  instituted. 

During  the  same  2-1  hour  period,  auricular  fibrillation  appeared,  and  digoxin 
was  given.  A  fluid  diet  was  well  tolerated,  without  any  dysphagia  or  pain  on 
swallowing,  but  the  persistent  lower-thoracic  and  upper-abdominal  pain  re- 
quired several  injections  of  merperidene  daily.  Electrocardiogram  demonstrated 
auricular  fibrillation,  but  no  other  change,  and  physical  examination  revealed 
some  consolidation  at  the  left  hutg  base,  in  addition  to  the  friction  rubs. 

The  diagnosis  of  mptured  or  perforated  esophagus  Avas  suggested  at  this  time, 
but  the  absence  of  pleural  effusions,  aberrant  emphysema,  and  improvement  in 
terms  of  lessened  respiratory  distress  all  militated  against  this  possibility. 


si'ox'i'.WKors  nri''rri;K  of  xokmai.  Ksoi'iiACiUS 


9 


For  t  lie  next  t'oui-  days,  iiuproxcniciit  coiil  imicd,  so  I  hat  owf^cii  t  li("rai)y  was  no 
longer  recniircd.  The  pi'eviously  de.scrihod  pain  was,  however,  still  {)roseiit.  On  the 
sixth  day,  bilateral  pleural  effusions  were  found  on  physical  examination,  more 
marked  on  tlie  left  than  on  the  right.  X-ray  of  the  chest  confirmed  this  impression, 
the  pictiu'e  being  compaliblc  with  bilateral  broiichopncunioiiia,  with  picuial 
effusions. 

Thoracentesis  obtained  (KK)  cc  of  cloudy,  amber  fluid,  with  a  high  total  leuko- 
cyte count  from  the  left  pleural  cavity  and  similar  material  from  the  right  two 
days  later.  Following  these  procedures,  the  patient  felt  well  and  was  eating 
without  difficulty.  Repeat  chest  x-ray  revealed  reaccumulating  bilateral  ef- 
fusions of  moderate  degree,  but  no  other  significant  changes.  Abdominal  and 
lower  chest  distress  continued  however. 

On  the  thirteenth  day  after  admission,  there  developed  a  sudden  episode  of 
tachycardia,  cyanosis,  dyspnea,  and  very  rapidly,  clinical  shock.  Despite  all 
attempted  therapy,  the  patient  ceased  four  hours  after  the  onset  of  the  tachy- 
cardia. 

At  post  mortem  examination  the  significant  findings  were  confined  to  the 
thoracic  cavity  and  upper  gastro-intestinal  tract. 

The  pleural  cavities  were  both  obliterated  by  adhesions.  On  the  left  side  this 
process  appears  somewhat  older  with  formation  of  an  irregular  cavity  whose 
walls  are  a  thickened  and  inflamed  serous  membrane  covered  with  a  shaggy 
necrotic  exudate.  The  walls  of  this  space  are  the  parietal  pleura  laterally,  an- 


Fn;.  2.  Photograph  of  the  posterior  aspect  of  tlie  iiiediastiiium,  demonstrating  a  pvohe 
emerging  from  the  left  posterior  aspect  of  the  esophagus  and  entering  the  abscess  cavity  in 
the  left  thora.x. 
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teriorly  and  posteriorly  and  the  mediastinal  plenra  medially.  The  roof  is  formed 
by  the  retracted  left  lung  and  pleural  adhesions  while  the  floor  is  the  diaphrag- 
matic pleura.  The  contents  of  the  cavity  are  some  1500  cc  of  dark  brown,  sour- 
smelling,  brackish  fluid  which  is  guaiac  and  HCl  positive.  A  probe  introduced 
into  the  intact  esophagus  is  seen  to  enter  this  cavity.  The  mediastinum  proper, 
from  the  level  of  the  tracheal  bifurcation  to  just  above  the  diaphragm  is  a  con- 
glutinated  mass,  with  the  esophagus,  pericardium,  aorta  and  hmgs  tightly  ad- 
herent to  one  another.  Without  separating  these  layers  several  tracts  can  be 
demonstrated  posteriorly,  where  communication  exists  with  the  right  pleural 
cavity.  In  this  area  some  200  cc  of  material  similar  to  that  described  above  are 
noted  in  a  small  irregular  loculated  space.  On  the  right  side  the  process  appears- 
more  recent  in  that  all  adhesions  are  separated  with  greater  ease  (Fig.  2). 

The  superior  portion  of  both  thoracic  cavities,  particularly  the  left,  contain 
several  small  loculated  collections  of  slightly  turl)id  straw-colored  fluid,  judged  to 
be  sympathetic  efl'usions. 

The  lungs,  grossly  and  microscopically  demonstrated  atelectasis,  inflamnia- 
tory  edema  and  focal  areas  of  necrotizing  pneumonitis.  The  cause  of  the  latter  is 
obvious  as  gastric  contents  are  also  seen  in  the  larger  and  smaller  air  passages 
with  accompanying  tracheobronchitis. 

The  heart  and  pericardium  are  unusual  only  in  that  the  pericardial  ca\'ity  is 
affected  by  the  mediastinal  inflammation  so  that  a  distinct  pericarditis  is  noted. 
This  is  particularly  marked  at  the  base  of  the  heart  where  some  purulent  exudate 
is  found  sheathing  the  great  vessels.  No  evidence  of  significant  myocardial  damage 
was  noted  grossly  or  microscopically  (Fig.  3). 

The  upper  half  of  the  esophagus  is  normal  in  all  respects.  The  lower  third  is 


Fig.  3.  Photograph  of  the  inflammatory  exudate,  which  has  extended  from  the  medias- 
tinum to  involve  the  pericardium  and  root  of  the  great  vessels. 
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1.  Photograph  of  the  esophagus,  opened  posteriorh',  wit  li  a  inulic  entering  the  small 
linear  rent  9' 2  cms  from  the  cardia,  traversing  the  mediastinum,  and  entering  the  left 
1  liorax. 

slightly  reddened  but  lined  with  an  intact  smooth  mucosa.  Some  9}<2  cm  from  the 
cardio-esophageal  junction,  in  the  left  posterior  aspect  of  the  esophagus  thei'e  is  a 
small  3-^  cm  linear  tear  in  the  mucosa.  The  area  surroiuiding  this  lesion  demon- 
strates some  necrosis  and  undermining  of  the  mucosa.  A  probe  passed  into  this 
defect  is  noted  to  commimicate  with  the  left-sided  pleural  cavity.  No  gross  or 
microscopic  abnormality  of  the  esophageal  mucosa  (chronic  inflammation, 
ectopic  gastric  mucosa,  etc.)  could  be  demonstrated  (Fig.  -1). 

The  stomach  was  moderately  dilated  and  distinct  pyloric  stenosis  was  noted. 
A  deep  pimched  out  ulcer  crater  is  seen  in  the  duodenum,  penetrating  into  the 
head  of  the  pancreas  and  forming  a  firm  inflammatory  mass.  The  walls  and  floor 
of  this  ulcer  consist  of  thick  scar  tissue  which  in\'olves  the  duodenal  bulb  and 
pylorus.  There  is,  however,  no  edema  or  hyperemia  associated  with  the  ulcer 
complex. 

The  remainder  of  the  examination  was  non-contributory. 

DISCUSSION 

There  are  no  evidences  in  the  clinical  history  and  post-mortem  findings  to  in- 
dicate any  pre-existing  pathology  of  the  esophagus  or  mediastinum.  An  ingested 
foreign  body,  such  as  a  meat  or  fish  bone,  was  not  encountered  at  necropsy. 
Furthermore,  this  patient  had  not  been  subjected  to  endoscopy  prior  to  the 
development  of  his  symptoms.  This  case  then  is  an  example  of  spontaneous 
rupture  of  the  normal  esophagus. 

What  is  it  then  that  causes  the  normal  esophagus  to  rupture?  Most  authorities 
believe  that  the  principal  factor  in  producmg  this  tear  is  a  rise  in  the  intraluminal 
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pressure  of  the  (jr<i;aii  past  its  bursting  point.  Review  of  case  histories  of  patients 
with  this  syndrome  points  out  the  fact  that  85  %  of  these  individuals  were  retch- 
ing and/or  vomiting  immediately  prior  to  onset  of  symptoms  (8).  The  remaining 
15%  were  straining  at  stool,  were  in  the  labor  of  childljirth,  or  had  suffered 
trauma  to  the  lower  chest  or  abdomen.  It  is  apparent  that  all  of  these  acts  are 
accompanied  by  marked  increases  in  intra-ay)dominal  pressure.  In  the  case  of 
vomiting,  this  pressure  is  transmitted  y\a  the  gastric  contents  to  the  esophagus. 
The  acts  of  retching  and  vomiting  are  usually  well  coordinated  ones  and,  in 
themseh-es,  benign  occurrences.  The  experimental  production  of  esophageal  rup- 
ture in  the  intact  human  cadaver  recjuires  about  3.7  poiuuls  per  scjuare  inch  of 
intraluminal  pressure  (9).  When  pressures  exceeding  these  limits  coincide  with 
incoordinate  muscular  action,  rupture  of  the  esophagus  may  take  place.  For  ex- 
ample, spontaneous  rupture  has  been  observed  in  patients  suffering  from  brain 
tumors,  inebriation,  and  violent  motion  sickness.  It  is  not  unreasonable  to  as- 
sume that  some  dysfunction  in  reflex  nevu'omuscular  acti\'ity  exists  in  such  pa- 
tients (10). 

Further  proof  of  this  is  demonstrated  by  comparing  clinical  lesions,  observed 
in  the  operating  room  and  autopsy  table,  with  those  produced  artificially  in  the 
laboratory.  As  observed  clinically,  the  tear  in  the  esophagus  is  usually  located 
just  proximal  to  the  cardio-esophageal  junction.  It  is  longitudinal,  from  one  to 
seven  centimeters  in  length,  most  often  on  the  left  side  posteriorly,  occasionally 
on  the  right,  and  very  rarely  higher  up.  As  confirmed  in  48  of  53  cases,  revie\ved 
by  Cram,  Brant,  and  Preston,  the  tear  was  located  supradiaphragmatically  (2). 
By  the  use  of  varying  techniques,  several  investigators  have  subjected  the 
esophagi  of  fresh  human  cadavers  to  intraluminal  pressures  great  enough  to 
burst  them  (9,  11,  12).  The  perforations  produced  appeared  similar  as  to  po- 
sition, length,  and  direction  to  those  seen  in  patients  who  suffered  this  catas- 
trophe spontaneously.  Bodi  tied  off  the  esophagi  of  fresh  cadavers  superiorly  and 
just  below  the  cardio-esophageal  junction.  With  as  little  anatomical  distortion  as 
possible,  he  then  injected  barium  into  the  esophagus  under  fluoroscopic  control. 
He  observed  a  constant  herniation  of  the  lower  left  lateral  portion  of  the  e.soph- 
agus  ju.st  prior  to  actual  rupture  (13). 

This  lowermost  region  of  the  esophagus  is  an  anatomically  weak  point  for 
several  reasons.  There  is  little  external  support  for  the  organ  here,  and  major 
l)lood  vessels  and  nerves  enter  in  this  area.  The  muscular  coats  have  become 
more  poorly  defined,  and  a  distinct  spiral  layer  is  often  absent.  There  is  also 
angulation  of  the  organ  near  the  diaphragm. 

Many  authors  maintain  that  rupture  of  the  normal  esophagus  does  not  occur 
(14-18).  They  po.stulate  pre-existing  esophageal  disefvse,  such  as  the  ca.ses  of 
esophagitis  associated  with  peptic  or  gastric  ulcer  with  high  acidity,  as  reported 
by  Winkelstein,  Wolf,  Som,  and  Marshak  (19).  In  others,  evidence  of  previous 
esophageal  disease,  though  not  clearly  demonstrated,  was  assumed.  In  these 
cases  also,  the  site  of  rupture  was  the  typical  lower  esophageal  location. 

Certain  aspects  of  this  particular  case  are  therefore  worthy  of  further  considera- 
tion. The  most  important  is  that  the  site  of  the  perforation  in  the  esophagus  was 
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liicatcd  ill  the  iniddh^  third  of  the  ()rj>;;iii  and  not  in  llic  conunonly  ohscrx'cd  lower 
x'xcral  cent iinctcis.  Tliis  aberration  has  been  reported  previously,  but  it  is  an 
extremely  rare  occurrence,  both  clinically  and  experimentally.  Pathologically,  no 
evidence  of  pre\'ious  esophageal  disease  (especially  of  the  segment  involved  by 
the  perforation)  was  noted.  However,  this  unusual  site  of  the  perforation  might 
account  for  the  protracted  course  of  the  illness  in  this  man.  Under  the  usual 
circtniistances,  once  the  esophagus  ruptures,  the  mediastinum  is  (contaminated 
l)y  gastric  contents.  Because  of  the  typical  proximity  of  the  tear  to  the  cardiac 
orifice  of  the  stomach,  continued  gastric  regurgitation  allows  large  volumes  of 
fluid  to  collect  in  the  mediastinal  space.  This  may  then  secondarily  rupture  into 
the  left  pleural  cavity.  Volumes  of  one  to  two  liters  have  been  found  in  this 
cavity  within  hours  after  onset  of  symptoms  (20).  The  high  location  of  rujiture 
in  this  patient  probably  prevented  marked  mediastinal  fluid  collection. 

However,  enough  fluid  entered  initially  to  elicit  a  marked  inflammatory  re- 
sponse, with  the  de^•elopment  of  adhesive  mediastinitis,  sympathetic  pneumoni- 
tis, and  pleural  effusion  during  the  ensuing  several  days.  Indeed,  examination  of 
the  pleural  effusion  on  the  sixth  and  eighth  day  after  onset  gave  no  indication 
that  the  fluid  was  gastric  in  origin.  The  inherent  vitality  of  the  patient  and  sup- 
portive therapy  maintained  him  for  thirteen  days.  We  feel  that  only  during  the 
terminal  event  were  both  pleural  cavities  contaminated  with  gastric  content. 
This  fact  is  borne  out  by  the  pathological  findings. 

SUMMARY 

A  case  of  spontaneous  rupture  of  the  normal  esophagus  is  presented.  The  usual 
clinical  and  pathophysiological  features  of  this  condition  are  reviewed.  Sug- 
gested reasons  for  the  atypical  course  in  this  patient  are  presented. 

We  are  indebted  to  Dr.  S.  H.  Averbuck  for  permission  to  use  the  case  material. 
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DIABETES  INSIPIDUS:  A  DISCUSSION,  INCLUDING  A 
REEXAMINATION  OF  THE  SITE  AND  MODE  OF 
ACTION  OF  THE  ANTIDIURETIC  HOKMOXE' 

ABRAHAM  G.  WHITE,  M.D. 

New  York,  N.  Y. 

Beset,  on  the  one  hand,  l\v  insensate,  burning,  uncjuenchable  thirst,  and  on 
the  other,  by  outpouring  of  water  from  the  body,  the  patient  with  diabetes 
insipidus  is  almost  an  atavism,  a  throw-back  to  a  primeval,  ancestral  marine 
dweller  dependent  upon  intimate  contact  with  the  surrounding  water  for  its 
very  existence,  and  doomed  to  dry  destruction  when  separated  from  its  aciueous 
habitat. 

In  essence,  this  clinical  syndrome,  characterized  by  polydipsia,  polyuria,  and 
the  excretion  of  urine  with  low  specific  gravity,  represents  a  disturbance  in  the 
regulation  of  body  water  exchange  by  the  neurohypophysial  antidiuretic  hor- 
mone (1).  It  is  the  purpose  of  this  report  to  review  briefly  219  cases  of  diabetes 
insipidus,  including  14  from  this  hospital,  with  reference  to  the  etiology,  incidence, 
diagnosis,  and  treatment  of  this  syndrome,  and  to  present  a  clinicophysiological 
correlation  between  the  signs  and  symptoms  and  underljdng  physiological  mecha- 
nisms. ObserA'ed  clinical  and  physiological  data  are  used  to  reexamine  the  ques- 
tion of  where  and  how  the  antidiuretic  hormone  acts. 

ETIOLOGY 

Table  I  presents  a  classification  of  205  cases  of  diabetes  insipidus  collected  by 
Rowntree  (2),  Jones  (3),  and  Fink  (4),  to  which  are  added  14  from  this  hospital. 
Since  the  series  presented  by  Fink  is  based  exclusively  on  postmortem  reports, 
it  distorts  the  etiologic  incidence  as  detected  clinically;  nevertheless,  it  is  valuable 
because  of  the  large  number  of  cases  represented.  51  cases  (23.3%)  were  of  the 
primary  or  idiopathic  variety  in  which  no  underlying  disease  process  could  be 
diagnosed  clinically,  while  in  168  (76.7%)  the  syndrome  of  diabetes  insipidus 
was  secondary  to  some  detectable  disease. 

Of  these  secondary  cases,  95  (43.4%  of  the  total)  had  their  origin  in  cerebral 
and  pituitary  neoplasms.  Among  the  5  patients  with  such  lesions  in  our  series, 
2  were  secondary  to  metastatic  infiltration  of  the  posterior  lobe  of  the  pituitary 
from  a  primary  carcinoma  of  the  breast,  2  from  a  primary  bronchogenic  car- 
cinoma, and  1  to  invasion  by  a  craniopharyngioma.  In  this  respect,  the  onset 
of  diabetes  insipidus  in  a  patient  with  a  known  neoplasm  (whether  or  not  sur- 
gical removal  has  been  effected)  is  practically  pathognomonic  of  metastatic 
involvement  of  the  posterior  lobe  of  the  pituitary. 

Most  of  the  remaining  ca.ses  may  be  ascribed  to  disruption  of  the  supra- 
opticohypophysial tract  by  syphilis,  encephalitis,  tuberculosis,  trauma,  and 
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'This  work  was  sujjported  by  a  grant-in-aiti  from  the  National  Heart  Institute,  Na- 
tional Institutes  of  Health,  U.S.P.H.S. 
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TABL1-:  I 


Etiology  of  diabetes  insipidus  in  219  cases,  including  14  from  this  hospital 


Clcissific&tion 

A* 

B* 

c 

D* 

Total 

/o 

I)  Primavy  ov  idiopathic 

36 

8 

0 

7 

51 

23.3 

II)  Secondary  or  syiiiplomntic 

20 

34 

107 

168 

76.7 

Secondarj'  to  cerohral  il:  pitui- 

tarj'  neoplasm  

(9) 

(13) 

(68) 

(5) 

(95) 

(43.4) 

Tuberculosis  

(5) 

(5) 

(2.3) 

Syphilis  

(7) 

(3) 

(14) 

(24) 

(10.9) 

Encephalitis  

(2) 

(7) 

(9) 

(18) 

(8.2) 

Trauma  

(2) 

(3) 

(11) 

(1) 

(17) 

(7.8) 

Hand-Schiiller-Christiaii  

(4) 

(1) 

(5) 

(2.3) 

Hypothalamic  damage,  cause 

unknown  

(1) 

(1) 

(0.5) 

Cerebrovascular  accident  

(3) 

(3) 

(1.3) 

Total  

56 

42 

107 

14 

219 

100 

*  A.  Rowntree  (ref.  2);  B.  Jones  (ref.  3);  C.  Fink  (ref.  4);  D.  Mount  Sinai  Hospital 
series. 


Hand-Schuller-Christian  disease.  Other,  less  common,  causes  include  cerebro- 
vascular hemorrhage  in  the  region  of  the  hypothalamus.  Spillane  (5)  has  described 
four  cases  of  pulmonary  disease  associated  with  diabetes  insipidus;  the  diagnoses 
in  these  instances  included  Boeck's  sarcoidosis,  xanthomatosis,  and  eosinophilic 
granuloma. 

Although  not  among  the  cases  listed  in  Table  I,  two  types  of  hereditary  dia- 
betes insipidus  have  been  described.  First,  a  Pitressin-resistant  type,  showing  a 
sex-linked  recessive  pattern  of  inheritance  and  occurring  in  males  while  trans- 
mitted by  females,  has  been  characterized  in  several  reports  (6-9).  This  type  of 
"nephrogenic"  or  "congenital"  diabetes  insipidus  appears  to  be  caused  by  an 
apparently  inborn  defect  in  renal  tubular  metabolism.  As  a  result  of  this  tubular 
cell  defect  there  is  diminished  reabsorption  of  water  in  the  distal  segment  of  the 
nephron,  which  is  vmresponsive  to  extracts  of  the  posterior  lobe  of  the  pituitary. 
Such  patients  exhibit  the  typical  polyuria,  with  conseciuent  dehydration  and 
polydipsia,  and  tend  to  be  febrile  during  the  phase  of  dehydration.  The  second 
type  of  hereditary  diabetes  insipidus  has  been  reviewed  by  Pender  and  Fraser 
(10),  and  appears  to  follow  a  pattern  of  inheritance  that  fits  the  expectation  for 
a  simple  Mendelian  dominant  factor,  with  approximately  equal  proportions  of 
affected  males  and  females.  In  contrast  to  the  "nephrogenic"  type,  the  physio- 
logical defect  in  this  group  of  cases  appears  to  lie  in  deficient  production  of  the 
antidiuretic  hormone  rather  than  in  any  diminished  responsiveness  of  the  tubules 
to  the  hormone.  As  a  result,  in  patients  of  this  group,  Pitressin  is  effective  in 
reducing  the  urinary  output  to  within  normal  range. 

INCIDENCE 

Diabetes  insipidus  is  a  rare  syndrome.  Thus,  Rowntree  collected  56  cases  out 
of  a  total  patient  registration  of  428,000  during  a  15-year  period  at  the  Mayo 
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TABLE  II 


Age  at  time  of  onset  of  diabetes  insipidus 


Age  (Decades) 

A* 

B' 

C 

Total 

% 

First   

3 

17 

1 

21 

18.8 

Second  

5 

6 

2 

13 

11.6 

Third  

15 

7 

2 

24 

21.5 

20 

5 

1 

26 

23.0 

Fifth  

10 

5 

2 

17 

15.2 

Sixth   

2 

2 

5 

9 

8.1 

Seventh  

1 

1 

2 

1.8 

Total  

56 

42 

14 

112 

100 

*  Rowntree  (ref .  2) ;  B.  Jones  (ref .  3) ;  C.  Mount  Sinai  Hospital  series. 


Clinic,  a  frequency  of  1  per  7600  cases  (2).  In  a  compilation  from  \  arious  sources 
he  found  an  incidence  of  160  cases  of  diabetes  insipidus  per  1,000,000  patients. 

Table  II  summarizes  the  age  of  onset  in  112  patients  with  diabetes  insipidus. 
Approximately  three-fourths  of  the  cases  had  their  origin  in  the  first  four  decades 
of  life,  emphasizing  that  this  syndrome  is  one  of  youth  rather  than  of  old  age. 

With  respect  to  the  sex  distribution  of  this  condition,  there  were  30  male 
and  26  female  patients  in  the  Mayo  Clinic  series,  with  8  males  and  6  females  in 
the  series  from  this  hospital,  totaling  38  males  and  32  females. 

SIGNS  AND  SYMPTOMS 

The  classic  triad  of  diabetes  insipidus  is  that  of  polydipsia,  polyuria  and  the 
excretion  of  urine  with  low  specific  gravity.  Other  signs  and  symptoms  depend 
upon:  (a)  the  underlying  disease,  where  one  exists,  and  (b)  the  supervention  of 
dehydration  that  occurs  in  the  untreated  patient  when  the  intake  of  fluids  does 
not  keep  pace  with  the  output. 

The  thirst  occurring  in  diabetes  insipidus  is  often  overpowering,  and  has 
almost  a  parasthetic  quality  of  "burning."  It  is  not  relieved  immediately  by 
drinking  water,  so  that  the  patient  drinks  again  and  again  with  a  resultant 
"bloated"  feeling  leading  to  anorexia  and  marked  fatigue.  Dehydration,  when 
severe,  may  lead  to  contraction  of  the  extracellular  and  plasma  compartments, 
and  ultimately  to  vasomotor  collapse. 

CLINICOPHYSIOLOGICAL  CORRELATION  (PATHOLOGIC  PHYSIOLOGY) 

A.  Polydipsia 

Whether  the  thirst  in  diabetes  insipidus  is  primary,  or  secondary  to  polyuria 
long  has  been  a  point  of  contention.  This  subject  has  been  reviewed  by  Holmes 
and  Gregersen  (11),  among  others.  On  the  basis  of  the  rate  of  salivary  flow  in 
dehydrated  and  hydrated  cases  of  diabetes  insipidus,  and  the  observations  of 
Richter  (12)  on  rats  with  experimental  diabetes  insipidus  in  whom  polydipsia 
ceased  following  the  ligation  of  both  ureters,  these  authors  conclude  that  poly- 
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dipsia  is  secoudaiy  to  polyuria.  Tlius,  the  origin  of  polydipsia  in  diabetes  in- 
sipidus may  be  schematized  as  follows: 

Decreased  tubular  reabsorption  of  water 

i 

Polydipsia   •»  Polyuria 

T 

Thirst 

\  ^ 
Dehydration 


This  concept,  which  is  accepted  generally,  does  not  exclude  the  possibility 
that  polydipsia  may  occur  as  a  primary  symptom  following  trauma  or  disease 
of  the  central  nervous  system.  In  fact,  the  author  recently  saw  a  3'oung  college 
student  who  developed  paroxysmal  polydipsia  approximately  3  months  after 
a  head  injury  sustained  in  an  automobile  accident.  The  polydipsia  w^as  asso- 
ciated with  pohairia,  leading  to  a  presumptive  diagnosis  of  diabetes  insipidus 
on  a  traumatic  basis.  However,  a  detailed  history  indicated  that  the  pol\airia 
was  secondary  to  the  polydipsia,  and  a  random  urine  specimen  had  a  specific 
gravity  of  1.016,  virtually  excluding  the  diagnosis  of  true  diabetes  insipidus. 
Over  a  period  of  months  the  polydipsia  subsided  gradually. 

B.  Polyuria  {renal  function  in  diabetes  insipidus) 

1.  Renal  hemodynamics,  a.  Clinical  diabetes  insipidus.  As  seen  in  Table  III, 
the  glomerular  filtration  rate  ranges  from  low  to  normal  values,  while  the  renal 
plasma  flow  tends  to  be  somewhat  low  (13-18).  Differences  in  the  state  of  hydra- 
tion may  account,  in  part,  for  some  of  these  variations  in  the  renal  hemody- 
namics (17). 

b.  Experimental  diabetes  insipidus.  The  mean  glomerular  filtration  rate  of 
dogs  with  diabetes  insipidus  is  significantly  lower  (about  one-half)  than  normal, 
with  the  filtration  fraction  the  same  as  in  normal  dogs,  indicating  that  the  renal 
plasma  flow  is  diminished  proportionately  (19-21). 

2.  Excretion  of  water.  The  curve  of  water  diuresis  following  hydration  of  the 
patient  with  diabetes  insipidus  is  blunted  and  does  not  show  the  peak  seen  nor- 

TABLE  III 

Renal  hemodynamics  in  clinical  diabetes  insipidus 


No.  of  Pts. 

Glomerular  Filtration  Rate 

Renal  Plasma  Flow 

Reference 

cc/min 

cc/min 

7 

93.0-143.0 

250-760 

13 

1 

106 

450 

14 

2 

104.2* 

498* 

15 

54.5* 

325* 

1 

53.4 

298 

16 

4 

37.5-142.0 

17,  18 

*  Vahies  are  corrected  to  surface  area  of  1.73  IVP. 
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inally  approximately  !K)  miiuile.s  foUowiiij!;  the  adniiiiist ration  of  fluids  (IS). 
The  twenty-four  hour  excretion  of  water  may  represent  only  5  per  cent  of  the 
daily  filtered  load  (18).  Rarely  has  there  been  a  report  of  approximately  15  per 
cent  of  the  filtered  load  of  water  being  excreted  per  24  hours,  an  amount  that 
would  be  expected  on  the  basis  of  release  of  the  "facultative"  reabsorption  of 
water  from  control  by  the  neurohypophysial  antidiuretic  hormone  (22). 

3.  The  bearing  of  studies  dealimj  with  osmotic  diuresis  on  the  site  and.  mode  of 
action  of  the  antidiuretic  hormone.  Brodsky  and  associates  have  discussed  osmotic 
diuresis  as  a  measurement  of  renal  function  in  man  (23).  Of  interest  is  the  fact 
that  osmotic  loading  in  hydropenic  man  causes  increments  of  urine  flow  at  a 
tonicity  of  477-953  mOs./L  (23).  However,  both  in  clinical  and  experimental 
diabetes  insipidus  osmotic  loading,  no  matter  what  the  amount  or  type  of  solute 
used,  causes  increments  of  urine  flow  at  a  tonicity  of  150-185  mOs./L  (15-17, 
19,  24);  this  is  true,  both  of  short-term,  acute,  experiments,  as  well  as  of  meta- 
bolic experiments  lasting  days.  Furthermore,  calculations  show  that  osmotic 
diuresis  superimposed  on  an  already  existing  diuresis  in  the  dog  (25)  may  cause 
increments  of  urine  flow  at  a  tonicity  of  145.5  mOs./L.  The  slope  of  the  line 
relating  twenty-four  hour  urine  output  to  urinary  osmotic  load  in  patients  with. 
chronic  neprhitis  is  280  mOs.  L  (18a). 

These  data  are  interpreted  here  as  suggesting  that  the  antidiuretic  hormone 
may  regulate  the  osmotic  activity  of  solute  in  the  renal  (proximal?)  tubule. 
Thus,  when  the  hormone  activity  is  deficient,  as  in  diabetes  insipidus  or  during 
water  diuresis  in  the  normal,  the  tubular  permeability  to  water  is  altered  so 
that  non-reabsorbed  solute  does  not  carry  water  with  it  in  isotonic  (or  greater) 
concentrations,  but  rather  in  the  ratio  of  1  l./approx.  150  mOs.  This  suggested 
action  of  the  antidiuretic  hormone  on  the  osmotic  activity  of  solute  does  not 
exclude  the  hitherto  postulated  action  on  the  distal  tubule  (22),  but  may  be 
considered  as  an  additional  mechanism  in  the  formation  of  dilute  urine. 

DIAGNOSIS 

The  diagnosis  of  diabetes  insipidus  depends  upon  a  systematic  study  including: 

1.  History  and  physical  examination.  A  detailed  inquiry  should  be  made  into 
the  temporal  relation  between  the  onset  of  polydipsia  and  polyuria.  As  indicated 
previously,  polyuria  usually  precedes  polydipsia  in  diabetes  insipidus.  Renal 
disease  should  be  excluded  because  of  the  polyuria  and  inability  to  excrete  urine 
with  high  specific  gravity  that  may  occur,  particularly  in  chronic  nephritis 
(18).  Possible  etiologic  disease  processes  (as  suggested  in  Table  I)  should  be 
sought  for. 

2.  Stimulation  of  secretion  of  endogenous  antidiuretic  hormone  by  dehydration. 
The  withdrawal  of  all  fluids  and  food  for  periods  up  to  16  or  more  hours,  the 
exact  duration  depending  upon  the  patient's  ability  to  withstand  such  depriva- 
tion, is  a  simple  diagnostic  procedure.  The  patient  is  weighed  both  at  the  begin- 
ning (after  the  evening  meal)  and  at  the  termination  of  this  dehydration.  All 
urine  excreted  should  be  collected  and  measured,  but  at  the  end  of  the  test  pe- 
riod the  patient  is  asked  to  void  a  fresh  specimen,  the  specific  gravity  of  which 
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presunuihly  pro\  kles  a  measure  of  the  maximal  urinary  coiicentratiug  power  of 
the  patient's  kidneys. 

Uiidei'  these  conditions,  the  patient  with  diabetes  insipidus  may  excrete  from 
2  to  3  or  more  liters  of  mine  in  Ki  hours,  suffer  a  weight  loss  of  4  or  more  pounds, 
and  yield  urine  with  a  maximal  specific  gravity  between  1.000  and  1.00(),  al- 
though specific  gravities  as  high  as  1.014  have  l)eeii  reported  in  apparently 
well-tlocumented  ca.ses  of  diabetes  insipidus  (2()). 

3.  Stimulation  of  secretion  of  cndogcneous  antidiuretic  hormone  in  response  to 
elevation  of  plasma  osmotic  pressure  hi/  means  of  intravenouslij  administered  hijper- 
tonic  saline  {Hickeij-Hare  Test).  Originally  described  by  Mickey  and  Hare  (27), 
and  modified  l)y  Carter  and  Robbing  (28),  the  first  half  of  this  procedure  entails 
hydrating  the  patient  over  a  period  of  45  to  (iO  minutes  either  by  the  oral  ad- 
ministration of  20  ml  water/kg.  body  weight  or  by  infusing  5%  glucose  in  water 
intra\enously  at  10  cc.  per  minute  (the  method  employed  in  this  laboratory). 
A  catheter  is  introduced  into  the  bladder  at  zero  time  and  urine  is  collected  in 
15-muiute  periods.  When  the  mine  flow  exceeds  5  ml  per  minute  for  at  least  2 
collection  periods,  the  intravenous  infusion  of  2.5%  sodum  chloride  is  begun 
and  continued  for  45  minutes  at  the  rate  of  0.25  cc./kg. /min.  The  normal  re- 
sponse is  characterized  by  a  progressive  decrease  in  the  rate  of  lu'ine  flow  that 
is  noted  in  the  first  collection  period  following  onset  of  the  saline  infusion  and 
continues  into  the  first  post-saline  period.  In  contrast,  in  the  patient  with  dia- 
betes insipidus,  not  only  may  there  be  no  decrease  in  the  rate  of  urinary  flow 
during  the  infusion  of  saline,  but  an  actual  increase.  Somewhat  intermediate 
responses  between  these  two  antipodes  ha\^e  been  reported,  and  ascribed  to 
varying  degrees  of  severity  of  diabetes  insipidus  (26). 

4.  Stimtdation  of  secretion  of  endogenous  antidiuretic  hormone  in  response  to 
stimulation  of  the  supraoptic  nuclei  hij  the  intravenous  administration  of  nicotine. 
As  described  by  Gates  and  Garrod  (2(3),  fluid  and  tobacco  are  withheld  from 
the  patient  for  at  least  4  hours,  following  w^hich  hydration  and  catheterization 
are  carried  out  as  described  under  the  hypertonic  saline  test.  If  at  60  minutes, 
the  rate  of  urine  flow  exceeds  5  ml. /min.,  nicotine  is  given  intravenously  (1 
mgm.  to  non-smokers  and  3  mgm.  to  smokers),  and  urine  is  collected  in  5  to 
10  mintite  periods.  If  antidiuresis  ensues,  indicating  absence  of  diabetes  insipi- 
dus, urine  is  collected  at  short  intervals  until  a  maximum  rate  of  flow  returns. 
None  of  seven  patients  with  diabetes  insipidus  in  their  series  responded  normally 
to  1  or  3  mgm  nicotine,  but  when  they  were  given  a  large  injection  (up  to  6  mgm.) 
of  nicotine,  five  of  the  seven  showed  a  good  antidiuretic  response.  The  hypothet- 
ical explanation  for  this  phenomenon  offered  by  these  authors  is  that  the  lesion 
causing  diabetes  insipidus  was  incomplete,  and  that  a  potent  stimulus  could 
result  in  the  secretion  of  antidiuretic  hormone.  In  considering  the  use  of  this 
procedure,  it  should  be  noted  that  in  30  of  32  tests  performed,  the  nicotine  pro- 
duced side-effects,  including  "dizziness,  tinglings,  hyperpnea,  sweating,  marked 
hyperpnea,  construction  in  chest,  and  in  distress."  The  preponderant  incidence 
of  such  adverse  reactions  appears  to  render  unsuitable  and  undesirable  the  use 
of  nicotine  as  a  routine  procedure,  especially  when  the  information  provided  is 
obtainable  by  the  diagnostic  mea.sures  outlined  previously. 
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DIKFKIiKXTIAL  l)IA(i\()SIS 

The  polyuria  ol'  diabetes  insipidus  must  he  differentiated  t'roin  (hat  seen  iu 
diabetes  mellitus,  chronic  nephritis  and  psychogenic  polydipsia.  Pender  and 
Fraser  (10)  indicate  that  Addisonian  crisis  occurriii<!;  in  youn<>;  infants  also  may 
present  a  diagnostic  prol^lem  in  tliis  respect. 

While  the  exclusion  of  diabetes  mellitus  and  chronic;  nephritis  is  fairly  simple, 
that  of  psychogenic  polydipsia  may  provide  some  difficulty.  In  patients  suffer- 
ing from  compulsive  drinking,  the  history  usually  will  indicate  that  the  onset 
of  polydipsia  precedes  that  of  polyuria.  It  often  is  difficult  to  determine  the  max- 
imal concentration  of  urine  in  response  to  dehydration  because  these  patients 
may  suffer  intensely  from  deprivation  of  water.  Thus,  the  intravenous  adminis- 
tration of  hypertonic  saline  serves  as  the  most  reliable  diagnostic  measure,  since 
in  these  patients  the  rate  of  urine  flow  decreases  promptly  and  normally  in  re- 
sponse to  elevation  of  plasma  osmotic  pressure. 

TREATMENT  OF  CLINICAL  DIABETES  INSIPIDUS 

1 .  Exogenous  Antidiuretic  Hormone.  With  few  exceptions,  such  as  patients  suffer- 
ing from  "nephrogenic"  or  "congenital"  diabetes  insipidus,  most  cases  respond 
to  preparations  of  the  posterior  lobe  of  the  pituitary  gland  containing  the  anti- 
diuretic hormone,  and  this  specific  treatment  is  the  one  of  choice. 

Once  the  diagnosis  is  established,  treatment  may  be  begun  with  a<[ue()us 
Pitressin  (20  units/cc)  administered  intramuscularly  or  subscutaneously  in  doses 
of  0.5  cc.  every  8  hours.  The  frequency  and  dose  are  determined  by  the  patient's 
response  to  the  initial  doses.  Doses  of  1.0  cc.  every  4  to  6  hours  may  be  reciuired. 
A  less  satisfactory  method  of  administering  acjueous  Pitressin  consists  of  insert- 
ing nasally  a  cotton  pledget  with  the  correct  dose,  but  absorption  from  the  nasal 
mucosa  seems  to  be  somewhat  variable  and  unpredictable. 

Since  the  effect  of  aqueous  Pitressin  is  of  relatively  short  duration,  Pitressin 
Tannate  in  Oil  (5  units/cc.)  may  be  administered  intramuscularly  in  doses  of 
0.3  to  1.0  cc.  The  effect  of  one  injection  may  last  up  to  9()  hours,  so  that  the 
frequency  of  administration  is  determined  by  the  patient's  response. 

Where  it  is  especially  desirable  to  avoid  injections,  as  in  children  suffering 
from  diabetes  insipidus,  the  nasal  application  of  posterior  lobe  powder  may  be 
tried.  The  powder  is  weighed  out  in  doses  of  40  mgm.,  to  begin  with,  and  this 
amount  is  blown  into  the  nose  with  an  insufflator  four  times  a  day.  The  frequency 
and  size  of  further  doses  are  determined  by  the  patient's  response.  The  interval 
between  applications  may  be  lengthened  or  shortened  and  the  size  of  the  dose 
may  be  decreased  or  increased  in  steps  of  10  mgm. 

2.  Reduction  of  urinary  solute  load.  Since,  as  shown  prcx  iously,  the  rate  of 
urinary  flow  in  diabetes  insipidus  is  proportional  to  the  urinary  osmotic  load 
(the  largest  portion  of  which  consists  of  urea  and  salt),  and  adjuvant  treatment 
of  this  syndrome  consists  of  limiting  the  daily  intake  of  salt  and  protein.  In 
milder  cases,  such  limitation  may  be  sufficient  to  i-educe  the  daily  output  of  urine 
to  within  the  normal  range. 

3.  Other  hormonal  influences.  The  induction  of  hypothyroidism  to  alleviate 
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diabetes  insipidus  does  not  appear  to  be  reasonable,  because  the  discomfort  and 
hazards  of  myxedema  would  appear  to  outweigh  those  of  the  administration  of 
Pitressin. 

PROGXOSIS 

The  prognosis  in  diabetes  insipidus  primarily  is  that  of  the  underlying  disease, 
where  one  exists.  The  idiopathic  form  of  this  syndrome  is  compatible  with  a  nor- 
mal life  expectancy.  Not  all  patients  will  continue  self -treatment  with  Pitressin 
for  the  rest  of  their  lives;  for  psychological  reasons  some  will  prefer  the  discom- 
forts of  the  polydipsia  and  polyuria  to  those  of  the  self-administration  of  the 
hormone,  especially  if  the  diabetes  insipidus  is  mild  or  moderate  in  intensity. 
In  this  respect,  it  is  of  interest  that  only  5  of  the  56  patients  in  Rowntree's 
series  (2)  were  continuing  sj^stematic  treatment  with  daih"  hypodermic  use  of 
pituitary  extract.  Eight  patients  were  known  to  be  dead  (4  from  tumors,  1  from 
meningoencephalitis  and  suprarenal  atrophy).  Three  patients  were  symptomati- 
cally  cured;  all  3  had  lumbar  punctures,  although  in  no  instance  did  marked 
improvement  follow  immediately  on  spinal  drainage.  Eight  patients  were  defi- 
nitely impro\-ed,  while  in  9  the  condition  was  unchanged. 

SUMMARY  AND  CONCLUSIONS 

Two  hundred  and  nineteen  cases  of  clinical  diabetes,  including  14  from  this 
hospital,  are  summarized  with  respect  to  their  etiology  and  other  clinical  fea- 
tures. Diagnostic  measures  and  the  treatment  of  this  syndrome  are  discussed, 
while  physiological  mechanisms  underlying  the  signs  and  symptoms  are  reviewed. 
Finalh',  observed  clinical  and  physiological  data  are  used  to  reexamine  the  ques- 
tion of  the  site  and  mode  of  action  of  the  neurohypophysial  antidiuretic  hormone. 
It  is  suggested  that  the  hormone  may  act  not  only  on  the  distal  tubule,  as  postu- 
lated hitherto,  but  perhaps  on  the  proximal  tubule  of  the  nephron  by  altering 
the  osmotic  activity  of  solutes  so  that  they  carry  along  with  them  at  least  twice 
as  much  water  as  they  do  during  osmotic  diuresis  in  hydropenic  man. 
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Since  the  description  of  chronic  ulcerative  colitis  as  a  pathological  entity  in 
1875  by  Wilks  and  Moxon  (1),  there  have  i^een  only  rare  instances  in  which 
this  disease  has  been  associated  with  amyloidosis.  The  first  case  of  amyloidosis 
and  chronic  ulcerative  colitis  was  descril)ed  by  Aloschcowitz  in  19;^6  (2);  and 
in  the  past  twenty  years,  three  additional  cases  have  been  reported:  by  Mallory 
in  1947  (3),  Jensen  et  al.  in  1950  (4),  and  Frenkel  and  Groen  in  1954  (5). 

Recently,  a  postmortem  examination  of  a  48  year  old  female  revealed  chronic 
ulcerative  colitis  anil  amyloidosis.  This  prompted  a  review  of  the  107  cases  of 
chronic  ulcerative  colitis  autopsied  at  The  Mount  Sinai  Hospital  in  the  last 
twenty  years.  The  rarity  of  the  association  of  the  two  pathological  conditions 
was  further  emphasized  by  the  discovery  of  only  one  additional  case. 

CASE  REPORTS 

Case  No.  1,  J.  N.,  MSH  ^498,498.  This  was  the  first  Mount  Sinai  Hospital 
admission  of  a  28  year  old  unmarried  man  who  entered  because  of  an  exacerba- 
tion of  severe  diarrhea  which  he  had  had  intermittently  foi-  ten  >'ears.  In  1933, 
because  of  diarrhea  and  a  productive  cough,  the  diagnosis  of  tuberculous  enteritis 
was  made  at  another  hospital.  Chest  x-rays  were  negative.  Several  months  later, 
admission  to  a  second  hospital  was  necessary  due  to  a  recrudescence  of  abdominal 
pain  and  bloody  diarrhea.  Barium  enema  shcnved  advanced  ulcerative  colitis 
of  the  entire  colon;  and  sigmoidoscopy  revealed  pseudo-polypi.  After  nearly 
two  years  in  that  hospital  because  of  abdominal  pain  and  diarrhea,  a  pararectal 
abscess  developed,  was  drained  surgically,  and  healed.  After  drainage  of  the 
abscess,  there  was  general  improvement  in  the  patient's  condition  with  progres- 
sive weight  gain.  From  1935  until  November,  1942,  there  were  intermittent 
exacerbations  of  diarrhea  usually  associated  with  upper  respiratory  infections. 
Two  weeks  prior  to  admission  to  The  Mount  Sinai  Hospital,  the  patient  experi- 
enced severe  abdominal  cramps  and  diarrhea  (4-8  bowel  m()\-ements  per  day) 
during  an  attack  of  "grippe".  \"omiting  occurred  each  of  the  fourteen  days  prior 
to  hospitalization,  and  there  \\  as  a  twelve  poimd  weight  loss. 

Physical  examination  revealed  an  acutely  and  chronically  ill  male.  The  tem- 
perature was  98.G°.  There  was  marked  cheilosis,  and  the  tongue  was  beefy  red. 
The  abdomen  was  soft  and  non-tender;  the  fingers  and  toes  were  clubbed.  The 
perianal  skin  was  indurated,  and  two  perianal  fistulae  were  present.  The  urine 
showed  1+  albumin  with  occasional  granular  casts;  the  hemoglobin  was  75%; 
the  white  blood  count  was  23,000  per  cubic  millimeter  with  87%  polys.  The 
blood  urea  nitrogen  and  blood  sugar  were  within  normal  limits  and  the  total 
jM'otein  was  4.0  gms.  %-  with  an  A/G  i-atio  of  2.3/1.7.  There  were  irregular 
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spikt^s  of  temperature  up  to  102.8°  and  bloody  diarrluui  of  10  lo  stools  per  day. 
Despite  numerous  small  blood  transfusions  and  vitamins,  the  ])atient  's  coiidil  ion 
deteriorated.  Several  tlays  prior  to  death,  he  complained  of  striking  left  lo\v(;r 
chest  pain  and  abdominal  distention  was  noted.  Diffuse  abdominal  tenderness 
developed,  following  which  the  patient  died  on  December  !),  1942,  eleven  days 
after  admission. 

Postmortem  Findinj^s:  Two  perianal  fistulae  wer(!  found.  The  anterior  fistula 
entered  the  rectum,  while  the  posterior  fistula  ended  blindly  in  the  perirectal 
tissue.  The  small  intestinal  loops  were  distended  and  matted  together  by  a  dull, 
fibrinous  exudate.  A  small  amount  of  fecal  material  was  present  in  the  peri- 
toneal cavity,  and  a  pinpoint  perforation  of  the  proximal  jejunum  was  found. 
The  heart  and  lungs  were  not  remarkable  on  gross  examination.  The  liver  was 
large  and  weighed  2500  grams.  It  had  a  smooth  surface,  was  reddish-yellow  in 
color  and  was  of  firm  consistency.  On  cut  section,  yellow  streaks  were  present 
throughout  the  parenchyma.  The  spleen  weighed  180  grams,  and  there  was  an 
increased  resistance  to  sectioning.  The  cut  surface  was  glossy  with  grayish 
opalescent  areas.  The  pancreas  was  unremarkable,  and  the  adrenal  gland  was 
firm  in  consistencj^  The  kidneys  weighed  260  grams  together,  and  the  cut  sec- 
tion showed  a  j^ellowish-red  mottling.  The  upper  gastrointestinal  tract  was  not 
remarkable.  In  the  mid-jejunum  and  ileimi,  focal  ulcerations  were  seen.  One 
jejunal  ulceration  perforated  into  the  peritoneal  cavity.  The  mucosa  between 
the  ulcerations  was  thick  and  showed  a  yellowish-gray  network.  The  colon  was 
foreshortened  and  measured  60  cm.  to  the  anus.  The  lumen  w^as  narrowed,  and 
the  mucosa  was  thin,  pale,  and  atrophic.  There  were  linear  interconnecting 
mucosal  scars.  A  polypoid  mucosal  projection  was  present  in  the  descending 
colon.  The  rectal  mucosa  was  severely  congested,  and  the  perirectal  tissue  was 
indurated.  One  perianal  fistula  entered  the  inflamed  perirectal  tissue  which 
showed  a  small  evacuated  abscess  cavity. 

Microscopic  Examination:  The  heart  revealed  focal  perivascular  scarring 
and  a  small  amount  of  amyloid  in  a  few  small  artery  walls.  The  lungs  showed 
emphysema.  Small  fibrin  clots  were  seen  in  artery  branches.  The  liver  show'ed 
massive  amyloid  deposition  in  the  peri-sinusoidal  tissue,  walls  of  hepatic  artery 
branches,  and  periportal  fields.  Massive  amyloid  deposition  in  the  arterial 
walls  and  in  the  perifolliculai-  areas  of  the  spleen  were  present.  There  was 
striking  amyloidosis  of  the  interlobular  ai'teries  of  the  pancreas.  Except  at 
the  periphery,  almost  the  entire  adrenal  cortex  was  infiltrated  by  amyloid. 
The  kidneys  showed  extensive  amyloid  deposition  in  the  arterial  walls  and 
glomeruU.  Peritubular  amyloid  deposition  was  present  in  the  medulla.  Modei'ate 
amyloid  deposition  was  present  in  the  arterioles  of  the  bone  marrow.  The  stomach 
and  duodenum  revealed  amyloid  deposits  in  a  few  arteriole  walls.  In  the  small 
intestine,  amyloid  was  present  in  the  arterial  w-alls.  Mucosal  ulcerations  ex- 
tended to  the  muscle  with  evidence  of  chronic  inflammation.  The  mucosa  of 
the  colon  was  atrophic,  and  the  submucosa  was  fibrotic  and  thickened.  A 
mesenteric  lymph  node  had  amyloid  deposition. 

Summary:  A  twenty-eight  year  old  man  with  a  ten  year  history  of  chronic 
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Fi(i.  1 . :  Ainyloid  deposition  in  the  livor  oi  case  1  (X76).  The  amyloid  masses  are  present  in^ 
the  walls  of  the  hepatic  artery  and  in  the  sinusoids. 


ulcei-ative  colitis  and  perirectal  infection  died  of  peritonitis  after  eleven  days 
of  hospitalization.  At  autopsy,  extensive  ulcerative  jejuno-ileitis  and  chronic 
ulcerative  colitis  with  perforation  of  the  jejunum  were  noted.  There  was  general- 
ized amyloid  deposition,  especially  massive  in  the  liver  and  spleen. 

Case  No.  2,  Y.  K.  MSH  21, 434.  This  was  the  first  Mount  Sinai  admission 
of  a  48  year  old  white  female  who  entered  with  a  chief  complaint  of  weakness 
and  anemia.  She  was  well  until  1934,  when  at  the  age  of  28,  she  had  the  onset 
of  bloody  diarrhea  with  .30-40  bowel  movements  per  day.  Concomitantly,  she 
developed  joint  pains  and  swelling  of  the  fingcis  and  ankles.  During  a  two  year 
period,  she  was  admitted  on  three  separate  occasions  to  another  hospital  where 
a  diagnosis  of  idiopathic  chronic  ulcerative  colitis  was  made.  Treatment  with 
numer(jus  blood  transfusions  was  followed  by  a  remission  in  symptoms  for  two 
years.  However,  the  arthritis  and  bloody  diarrhea  recurred  in  1938,  and  the  pa- 
tient remained  bedridden  at  home  for  one  and  one-half  years.  In  this  period,  she 
lost  sixty  pounds.  In  the  next  twelve  years,  the  patient  felt  fairly  well  and  re- 
cjuired  no  medical  care.  In  1952,  because  of  several  months  of  bloody  diarrhea 
(40  bowel  mo\'ements  per  day)  and  crampy  abdominal  pains,  she  was  admitted 
to  another  hospital. 

Physical  examination  in  1952  revealed  a  woman  who  appeared  older  than  her 
stated  age  of  forty-six,  and  somewhat  thin.  Aside  from  hyperactive  bowel  sounds 
and  rectal  tenderness,  there  were  no  contributory  physical  findings.  The  he- 
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Fig.  2:  Amyloidosis  of  the  adrenal  gland  in  case  2  (X200).  The  usual  eord-like  architec- 
ture is  altered  by  the  amyloid  infiltration. 

moglobin  was  i).7  gms.  %;  the  white  l)loo(l  cell  count  was  23,500  cells  per  cul)ic 
millimeter  with  57%  polymorphonuclear  leukocytes,  30%  Imnd  forms,  11% 
lymphocytes,  and  2%  monocytes.  Sigmoidoscopy  revealed  a  granular,  red, 
friable  mucosa  which  was  interpreted  as  chronic  ulcerative  colitis.  Cortisone 
and  ACTH  were  administered  for  thii-teen  days  with  no  effect  on  the  low-grade 
fever  or  the  diarrhea.  Then,  while  a  barium  enema  was  l)eing  performed,  under 
fluoroscopy,  barium  was  seen  to  escape  into  the  peritoneal  cavity  from  "low  in 
the  left  colon".  At  the  same  time,  the  abdomen  became  diffusely  tender  and 
spastic.  An  emergency  laparotomy  was  undertaken  and  feces,  fluid,  and  barium 
were  found  in  tlu;  peritoneal  cavity.  The  perforation  was  not  visualized,  and  a 
transverse  ileostomy  was  done  with  complete  divisif)n  of  the  ileum  nineteen 
centimeters  from  the  ileocecal  valve.  After  several  weeks  of  a  stormy  post- 
operative course  characterized  by  sanguinopurulent  rectal  discharges  and  fever, 
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Fig.  '.i:  Small  intestine  showing  amyloid  deposition  in  case  2  (X200).  Theie  is  a  striking 
amount  of  amyloid  seat tered  throughout  the  lamina  propria  and  in  the  blood  vessel  walls  of 
the  mucosa.  Similar  findings  were  present  in  the  mucosa  of  tli(>  sigmoid  colon  and  rectum. 

the  patient  l)egan  to  improve.  Three  months  after  the  ileostomy,  a  subtotal 
colectomy  was  done  by  removing  the  distal  nineteen  centimeters  of  ileum  and 
bringing  out  the  sigmoid  colon  as  a  mucous  fistula. 

Pathological  examination  of  the  operative  specimen  revealed  an  ulcerated, 
granular  colon  typical  of  chronic  ulcerative  colitis,  and  a  normal  ileum.  There 
was  postoperative  shock,  auricular  flutter,  and  pulmonary  edema  which  re- 
sponded to  digitalis  and  mercuhydrin.  Due  to  repeated  subcutaneous  clyses  in 
the  left  thigh,  an  area  of  skin  sloughed.  Trypsin  was  used  for  debridement,  and 
one  month  later  a  split-thickness  skin  graft  was  successfully  appHed  to  the 
granulating  tissue  on  the  thigh.  Several  weeks  later,  because  of  recurrent  ab- 
dominal pains  and  intestinal  obstruction,  the  ileostomy  was  revised  with  ex- 
cision of  about  eight  feet  of  ileum. 

The  patient  was  discharged  from  the  hospital  to  a  convalescent  home  where 
she  remained  for  two  years.  Despite  bloody  and  purulent  rectal  drainage,  the 
patient  did  fairly  well  and  gained  weight.  However,  two  months  before  her  final 
admission,  she  developed  nausea,  anorexia,  and  weakness. 

She  was  admitted  for  the  first  time  to  The  Mount  Sinai  Hospital  on  September 
9,  1954.  Physical  examination  revealed  a  feeble,  chronically-ill  woman  with  an 
ileostomy  in  the  midline  of  the  upper  abdomen  and  a  mucous  fistula  in  the  mid- 
line of  the  lower  abdomen.  Vital  signs  were  within  normal  limits.  On  rectal 
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examination,  thei'C  was  a  stricture  one  and  oiie-lialt'  inclics  I'loni  the  anal  orifice. 
There  was  a  scarred  10  x  10  cms.  area  of  llie  loft  thifi;h:  t.lu^  site  oi'  the  previous 
slough. 

Laboratory  examination  sliowed:  hemoj>;l()hin  9.0  ji;ms.  "y  ;  white  cell  count 
of  17,000  with  85%  polys.  Urine:  Specific  gravity — 1.0:50,  1+  albumin,  few 
red  cells  and  many  white  cells  on  microscopic  examination.  BUN — 21  mgms.  %, 
total  protein  G.7  gms.  %;  A/G  ratio — ^2.9/3.8;  calcium — -9.7  mgs.%;  phosphorus 
— 4.9  mgms. %;  sodium — -120  meq./L.;  potassium — 6.3  meq./L;  CO2 — 19.8 
meq./L.;  chlorides — -102  meq./L. 

Sigmoidoscopy  to  one  and  one-half  inches  showed  a  friable,  granular,  edem- 
atous, red  mucosa.  There  was  a  stricture  at  one  and  one  half  inches  with  a 
considerable  amoinit  of  pus  coming  through  the  very  narrow  lumen.  Biopsy 
showed  inflamed  granulation  tissue  with  purulent  exudate  adjacent  to  atrophic 
rectal  mucosa.  A  G.I.  series  showed  no  evidence  of  intrinsic  organic  lesion  of 
the  small  bowel.  On  x-ray,  the  ileostomy  appeared  to  be  in  the  proximal  ileum. 
Barium  was  seen  in  droplets  and  streaks  within  the  peritoneal  cavity  along  the 
left  lumbar  gutter  and  in  the  pelvis. 

Two  weeks  after  admission,  an  abscess  of  the  left  buttock  developed  which 
drained  spontaneously  and  healed.  On  September  29,  1954,  there  was  profuse 
ileostomy  drainage  and  fecal  vomiting,  and  the  patient  became  pulseless,  and 
the  blood  pressure  w'as  unobtainable.  She  responded  dramatically  to  intra- 
arterial blood  and  saline.  One  week  later,  a  similar  episode  of  shock  occurred 
which  was  treated  in  the  same  way.  However,  the  patient  remained  hypotensive 
and  cyanotic  for  two  days.  The  blood  urea  nitrogen  rose  to  33  mgms.  %.  Al- 
though the  blood  pressure  returned  to  110/65,  peripheral  cyanosis  persisted 
and  continuous  oxygen  was  I'equired.  Cortisone,  intravenous  fluids,  and  anti- 
biotics w'ere  administered,  but  the  patient  lapsed  into  shock  one  week  later 
and  died.  Terminally,  the  blood  urea  nitrogen  was  elevated  to  65  mgms.  %. 

Postmortem  Findings.  In  the  middle  of  the  uppei'  abdomen,  there  w-as  a 
patent  ileostomy  opening.  Six  cms.  below  the  ileostomy,  there  was  a  mucous 
fistula;  and  in  the  midline  between  the  ileostomy  opening  and  the  fistula,  there 
was  an  incisional  hernia.  A  few  loops  of  small  bowel  were  caught  in  this  hernia 
by  adhesions,  but  did  not  appear  to  be  obstructed  or  strangulated.  There  was 
2  plus  pitting  edema  of  the  ankles. 

Adhesions  in  the  region  of  the  ileostomy  opening  separated  the  peritoneal 
cavity  to  some  extent  into  upper  and  lower  parts.  In  the  upper  part,  the  peri- 
toneum was  smooth  and  glistening.  In  the  lower  part  and  in  the  pelvis,  there 
w^as  a  small  amount  of  thick,  brown,  malodorous  fluid.  The  peritoneal  surfaces 
were  moderately  injected  and  scattered  over  them  were  numerous  yellowish- 
white,  slightly  elevated  flecks.  The  fundus  of  the  stomach  was  herniated  through 
the  esophageal  hiatus  into  the  posterior  mediastinum  for  a  distance  of  5  cms. 
In  the  lungs,  there  was  a  small,  old  infarct  in  the  right  upper  lobe.  The  heart 
was  unremarkable.  The  liver  weighed  1350  grams.  The  spleen  weighed  140  giams 
and  was  firm,  dark  red,  and  the  Malpighian  corpuscles  were  not  clearly  dis- 
cernible. The  kidneys  weighed  100  gi-ams  each  and  were  gros.sly  unremarkable. 
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The  adrenal  tiiaiids  were  firm  and  \'ery  brown.  The  remaining  small  intestine 
from  the  duodeno-jejunal  junction  to  the  ileostomy  opening  measured  225  cms. 
in  length.  The  mucosa  was  markedly  congested,  but  it  was  intact  throughout. 
The  remaining  sigmoid  and  rectum  measured  30  cms.  in  length.  The  rectum  was 
surrounded  b.v  a  large  amount  of  indurated  fibrotic  fatty  tissue.  About  4  cms. 
from  the  anus,  the  lumen  was  narrowed  to  about  0.5  cm.  in  diameter.  The  wall 
of  the  remaining  sigmoid  and  rectum  was  markedly  thickened.  The  mucosal 
surface  showed  numerous  depressed  ulcerated  ai-eas.  The  intervening  mucosa 
was  granular  and  injected. 

Microscopic  Examination.  There  was  a  moderate  amount  of  amyloid  de- 
posited in  the  spleen  around  and  within  the  Malpighian  corpuscles  and  around 
the  blood  vessels.  In  the  kidney  there  were  small  amounts  of  amyloid  within  the 
glomeruli.  The  adrenal  glands  similarly  showed  large  amounts  of  amyloid  within 
the  cortex.  There  were  small  amounts  of  amyloid  beneath  the  capsules  of  the 
lymph  nodes.  The  wall  of  the  small  intestine  was  markedly  congested  and  was 
infiltrated  with  inflammatory  cells.  There  was  amyloid  in  the  lamina  propria 
and  in  the  wall  of  the  mucosal  blood  vessels.  The  mucosa  of  the  sigmoid  and 
rectum  was  ulcerated  in  numerous  areas  and  the  intervening  mucosa 
was  atrophic,  congested  and  infiltrated  with  inflammatory  cells.  The  submucosa 
was  fibrotic  and  thickened,  and  there  was  amyloid  deposited  around  the  mucosal 
blood  vessels. 

Summary:  A  48  year  old  white  female  who  had  ulcerative  colitis  for  twenty 
years  underwent  an  ileostomy  and  subtotal  colectomy.  Three  months  prior  to 
death,  there  was  nausea,  vomiting,  diarrhea  and  weight  loss.  Profuse  ileostomy 
drainage  was  followed  bj^  two  episodes  of  shock.  On  postmortem  examination, 
in  addition  to  ulcerative  colitis  of  the  sigmoid  colon  and  rectum,  there  was 
amyloid  in  the  spleen,  kidneys,  adrenal  glands,  lymph  nodes,  and  in  the  re- 
maining large  and  small  intestine. 

DISCUSSION 

It  is  interesting  to  speculate  as  to  why  amyloidosis  has  been  rarely  re- 
ported a.ssociated  with  ulcerative  colitis,  especially  in  view  of  the  relative  fre- 
quency of  the  latter  disease.  Up  to  date,  including  the  present  two  cases,  there 
have  been  only  six  authenticated  cases  in  which  both  conditions  have  been 
present  and  identified  at  autopsy.  In  addition,  one  recorded  case  with 
chronic  ulcerative  colitis  survived  and  showed  100%  retention  of  congo  red  (2). 
Fishberg  (6)  mentions  having  seen  a  case  of  amyloidosis  and  chronic  ulcerative 
colitis,  and  Dahlin  (7)  cites  two  such  cases,  one  of  which  is  fully  discussed  by 
Jensen  et  al.  (4).  In  1898,  Xowak  (8)  discus.sed  amyloidosis  and  noted  that  of 
seventy  cases,  there  were  forty-one  with  "chronic  intestinal  catarrh".  However, 
the  description  of  "chronic  intestinal  catarrh"  by  Xowak  makes  it  highly  im- 
probable that  this  is  the  same  disease  as  chronic  ulcerative  colitis.  We,  therefore, 
prefer  not  to  include  those  cases  in  our  discussion  and  mention  Nowak's  report 
from  the  historical  standpoint. 

The  two  patients  with  chronic  ulcerative  colitis  and  amyloidosis  in  the  present 
report  show  striking  similarities,  both  cUnically  and  pathologically,  with  those 
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patients  previously  described  in  the  literature.  Firstly,  Ihe  Unv^  duration  of 
colitis,  i.e.,  ten  years  in  the  first  case,  and  twenty  years  in  the  second  case,  is  a 
rather  characteristic  feature  in  the  history  of  patients  with  chronic  ulcerative 
colitis  developing  amyloidosis.  The  patients  described  by  Moschcowitz  (2), 
Mallory  (3),  Jensen  et  al.  (4),  and  Frenkel  and  CJroen  (5)  had  symptoms  of 
ulcerative  colitis  for  five,  five,  twelve,  and  five  years,  respectively. 

Interestingly  enough,  one  can  surmise  further  from  the  clinical  histories  and 
from  what  is  known  about  generalized  amyloidosis  associated  with  chronic 
infection  that  the  amyloidosis  probably  developed  during  the  course  of  the 
colitis  and  not  vice  versa.  Thus,  in  four  patients  with  ulcerative  colitis,  the 
nephrotic  syndrome  became  the  predominant  problem  terminally  after  numer- 
ous hospital  admissions  for  ulcerative  colitis.  In  the  second  case  presented,  it 
was  possible  to  obtain  both  clinical  and  anatomical  evidence  as  to  the  chrono- 
logical relationship  between  chronic  ulcerative  colitis  and  amyloidosis.  Fortu- 
nately, the  postmortem  findings  in  the  small  intestine  and  rectal  stump  could 
be  compared  with  the  operative  specimen  of  terminal  ileum  and  colon  two  years 
prior  to  death.  Whereas,  there  was  striking  amyloid  deposition  in  the  small 
intestine  and  rectum  at  postmortem  examination,  no  amyloid  was  present  in 
the  surgical  specimen  of  ileum  and  colon  extirpated  two  years  previously.  It 
may,  therefore,  be  concluded  that  the  amyloidosis  developed  in  the  last  two 
years  of  life  after  the  patient  had  suffered  with  ulcerative  colitis  for  eighteen 
years. 

Although  the  second  patient  underwent  ileostomy  and  then  subtotal  colectomy 
with  some  improvement  two  years  prior  to  her  demise,  the  retention  in  situ  of 
diseased  lower  sigmoid  and  rectal  colons  constituted  a  focus  of  chronic  infection 
with  continuous  sanguinopumlent  discharge  and  stricture  formation.  This  is 
of  some  importance  when  one  considers  the  well  known  association  of  amyloido- 
sis with  such  chronic  infections  as  tuberculosis,  chronic  osteomyelitis,  lung 
abscess,  and  bronchiectasis  (2,  9).  It  is  ec]ually  pertinent  that  in  tuberculosis 
and  other  chronic  suppurative  diseases  associated  with  amyloidosis,  there  has 
been  regression  of  the  amyloidosis  following  regression  of  the  inflammatory 
process  (10,  11).  Unfortunately,  in  the  first  case  and  in  the  other  known  patients 
with  colitis  and  amyloidosis,  removal  of  diseased  bowel  was  not  possible,  al- 
though an  ileostomy  was  done  terminally  in  two  cases. 

Jensen,  Bargen  and  Baggenstoss  (4)  have  stressed  the  presence  of  perirectal 
infection  with  chronic  ulcerative  colitis  on  the  basis  of  their  case  report  and  two 
previously  reported  cases.  They  state  that  "it  would  seem  that  the  suppurative 
processes  in  the  three  cases  mentioned  above  may  well  have  been  responsible 
for  the  development  of  the  amyloidosis."  Since  perirectal  infection  was  also  a 
conspicuous  finding  in  the  first  patient,  the  aforementioned  tenet  may  seem  reason- 
able and  applicable.  However,  to  relate  a  pathogenetically  obscure  morphological 
finding  such  as  amyloidosis  to  perirectal  inflammation  would  seem  to  disregard 
almost  entirely  the  severe  chronic  inflammation  which  existed  in  the  entire 
colon,  pericolonic  tissues,  and  lymphatics. 

For  example,  of  107  cases  of  chronic  ulcerative  colitis  which  were  autopsied 
at  the  Mount  Sinai  in  the  past  twenty  years,  six  had  a  history  of  severe  chronic 
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perirectal  iiil'ection  for  more  than  one  year  with  abscesses  and  fistulae.  The 
longest  duration  of  perirectal  inflammation  was  in  a  twenty-six  year  old  male 
who  had  had  a  six  year  history  of  recurrent  perirectal  infection  and  suppuration 
prior  to  death.  However,  in  none  of  the  sLx  patients  was  amyloidosis  present. 
Moreover,  the  second  patient,  who  showed  massive  amyloidosis,  never  had 
perirectal  abscess  formation  or  fistulization.  We  are,  therefore,  of  the  opinion 
that  perirectal  infection  is  not  requisite  for  the  development  of  amyloidosis  in 
chronic  ulcerative  colitis.  On  the  other  hand,  there  is  sufficient  evidence  to 
conclude  that  amyloidosis  is  not  a  necessary  secjuela  of  chronic  perirectal  in- 
fection associated  with  colitis. 

Amyloidosis  of  the  adrenal  glands  is  a  rare  but  definite  cause  of  Addison's 
disease  (12-15).  Guttmaii  (13)  reported  7  of  566  cases  of  Addison's  disease  to 
be  due  to  amyloidosis  of  the  adrenal  glands,  and  Soffer,  in  an  excellent  review, 
points  out  the  relative  rarity  of  amyloidosis  as  a  cause  of  Addison's  disease  (15). 
The  two  cases  presented  revealed  striking  amyloidosis  of  the  adrenal  glands  as 
did  three  of  the  four  previous  cases,  but  no  stigmata  of  Addison's  disease  were 
present  in  any  of  these  patients.  The  poor  correlation  between  massive  amy- 
loidosis of  the  adrenal  glands  and  the  development  of  Addison's  disease  is, 
therefore,  confirmed  in  these  cases  of  adrenal  amyloidosis  associated  with  chronic 
ulcerative  colitis.  In  view  of  this,  the  conclusions  of  Heller  and  Camarata  (1-1) 
are  substantiated:  that  "probably  bilateral  amyloid  deposition  extensive  to 
the  point  of  almost  total  replacement  of  cortical  tissue  is  requisite  before  in- 
sufficiency becomes  clinically  manifest." 

In  the  second  case,  the  diarrhea  from  the  ileostomy  which  preceded  each  of 
the  two  episodes  of  clinical  shock  is  an  interesting  facet  to  the  association  of 
amyloidosis  and  chronic  ulcerative  colitis.  That  amyloidosis  of  the  gastro- 
intestinal tract  can  be  responsible  for  gastrointestinal  symptoms  was  known  in 
the  nineteenth  century.  Thus,  for  example,  Virchow  (16)  wrote: 

"Now  this  state  of  things  (amyloid  of  the  gastrointestinal  tract)  is  very  apt  to  escajje  ob- 
servation, because  this  kind  of  metamorphosis,  which  exercises  such  a  decided  influence 
upon  the  functions  of  the  intestines,  causing  deficiency  of  absorption  and  tendency  to 
diarrhea,  produces  scarcely  any  effect  perceptible  to  the  naked  eye.  The  intestines  are  pale 
and  have  a  gray,  translucent,  sometimes  slightly  wax-like  ap])earance." 

In  chronic  ulcerative  colitis,  it  has  been  difficult  to  relate  which  of  the  gastro- 
intestinal disturbances  were  due  to  the  colitis  and  which  to  the  amyloidosis. 
However,  from  the  second  case  in  which  the  major  portion  of  the  inflamed 
colon  was  removed  and  the  remaining  small  bowel  was  isolated  by  means  of  an 
ileostomy,  one  can  conclude  that  the  profuse  ileostomy  drainage  was  directly 
related  to  the  amyloidosis  of  the  intestinal  mucosa  and  blood  vessels.  Amyloido- 
sis of  the  gastrointestinal  tract  associated  with  chronic  infections  other  than 
ulcerative  coUtis  has  been  reputed  by  authors  since  \'irchow  not  only  capable 
of  provoking  diarrhea  as  in  the  second  case,  but  also  capable  of  causing  severe 
anorexia,  nausea,  vomiting  and  alxlominal  cramps  (17,  18).  In  certain  cases  of 
para-amyloidosis,  constipation  has  been  a  prominent  symptom.  This  has  been 
correlated  with  the  deposition  of  amyloid  substance  within  the  smooth  muscle 
of  the  intestine  resulting  in  disturbances  in  intestinal  motility  (17-20). 
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SUMMARY 

Two  cases  of  amyloidosis  associated  with  chioiiic  ulcei  al-ivo  colitis  are  discussed 
from  the  clinico-pathological  viewpoint  and  compai'cd  w  ith  I  ho  foiii'  previously 
reported  cases  in  the  literature. 

Interesting  features  of  both  cases  relating  to  amyloidosis  of  the  adrenal 
glands  and  gastrointestinal  tract  are  described.  In  one  patient  it  was  possible 
over  a  two  year  period  to  trace  the  development  of  amyloid  disease  in  the  gastro- 
intestinal tract. 

Although  the  pathogenesis  of  amyloidosis  is  obscure  and  its  association  with 
chronic  ulcerative  colitis  rare,  the  development  of  generalized  amyloidosis  in 
the  six  patients  was  associated  in  all  cases  with  the  retention  in  situ  of  severely 
diseased  bowel. 
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ATHEROSCLEROSIS:  A  REVIEW  OF  THE  PREDISPOSING 
FACTORS  AND  THE  PROBLEMS  OF  TREATMENT 


STANLEY  R.  ROBBIN,  M.D.  and  SIMON  DACK,  M.D. 

Atherosclerosis  is  recognized  today  as  the  leading  cause  of  death  in  the  Ignited 
States  and  in  other  countries  with  similar  economic  standards,  diet  and  way 
of  life.  In  the  L^nited  States,  for  example,  deaths  from  cardiovascular-renal 
diseases  of  atherosclerotic  origin  currently  total  800,000,  exceeding  the  yearly 
toll  from  all  other  causes  combined  by  approximately  100,000  (1).  In  the  last 
two  decades  the  trend  of  the  death  rate  from  these  diseases  has  shown  a  definite 
pattern,  namely,  a  distinct  rise  in  males  in  the  45  to  04  year  age  groups.  This 
applies  particularly  to  coronary  atherosclerosis. 

Recent  experimental,  pathological  and  chemical  studies  have  drawn  attention 
to  certain  factors  which  may  predispose  to  the  development  of  atherosclerosis. 
At  the  same  time,  considerable  progress  has  been  made  in  the  understanding 
of  the  underlying  pathological  process.  It  is  now  genei-ally  agreed  that  it  is  not 
confined  to  old  age  and  is  not  an  inevitable  accompaniment  of  aging.  It  also 
varies  with  sex,  heredity,  state  of  nutrition  and  dietary  intake. 

The  present  review  of  the  current  knowledge  of  atherosclerosis  has  two  aims: 
1.  to  discuss  the  various  chemical,  metabolic,  anatomical,  constitutional  and 
dynamic  factors  which  are  known  to  affect  the  de^•elopment  and  progression 
of  this  condition;  2.  to  present  evidence  that  atherosclerosis  is  related  to  an 
altered  lipid  metabolism  or  transport  and  that  it  may  be  influenced  by  dietary 
fat  intake.  At  present  there  is  a  definite  change  in  our  attitude  of  hopelessness 
toward  the  prevention  of  this  disease.  The  information  gained  from  several 
types  of  clinical  and  experimental  research  may  ultimatelj^  lead  to  a  new  and 
effective  approach  to  prevention  and  therapy  of  atherosclerosis  and  its  com- 
plications. 

Chemical  Factors  in  Atherosclerosis 

Recent  studies  have  suggested  that  atherosclerosis  is  primarily  the  result  of 
disordered  lipid  metabolism  (2-6).  There  are  several  obser\-ations  to  support 
this  contention: 

1.  Quantitative  measurements  of  the  lipid  content  of  the  atheromatous 
plaques  have  shown  that  cholesterol  and  its  esters  comprise  the  major  lipid 
component,  in  addition  to  neutral  fat  and  phospholipids.  Chemical  analyses  of 
the  lipids  of  an  atherosclerotic  aorta  and  early  atheromatous  plaques  in  the 
coronar}^  vessels  have  revealed  that  the  proportions  in  which  these  were  present 
were  similar  to  the  proportions  in  the  plasma  but  not  in  other  tissues.  This 
suggests  that  the  cholesterol  and  other  lipids  in  the  atheromata  are  derived 
from  the  plasma. 

2.  There  is  further  evidence  to  support  the  concept  that  abnormalities  in 
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plasma  lipid  content  or  in  lipid  t  ransport  are  responsible  lor  j)atliolof>;ic  changes 
in  the  arterial  wall.  A  definite  increase  in  the  incidence  of  atherosclerosis  has 
been  found  in  persons  with  such  clinical  entities  as  hypothyroidism,  nephrosis, 
diabetes  and  essential  hvporcholesteremic  xanthomatosis  (7,  8).  All  these  condi- 
tions are  associated  with  increased  plasma  concentrations  of  cholesterol. 

3.  Individuals  who  have  suffered  myocardial  infarction  have,  as  a  group,  an 
average  blood  cholesterol  level  higher  than  that  of  normal  individuals  (9). 

4.  Man  is  the  only  mammal  known  to  develop  atherosclerosis  spontaneously 
and  among  mammals  man  is  distinguished  by  an  unusually  high  plasma  choles- 
terol concentration.  Atherosclerosis  can  be  produced  in  lower  animals  only 
Avhen  plasma  cholesterol  concentration  is  artificially  increased  by  feeding  choles- 
terol or  by  other  means  (6).  The  chicken,  rabbit,  guinea  pig  and  hamster  may 
become  atherosclerotic  when  fed  cholesterol  alone.  In  the  monkey  cholesterol 
and  a  diet  deficient  in  sulphur-containing  amino  acids  will  produce  atherosclero- 
sis. In  the  rat  thiouracil  and  renal  hypertension  are  required  in  addition  to 
cholesterol. 

Although  hypercholesteremia  is  an  important  etiologic  factor  in  the  develop- 
ment of  atherosclerosis  there  are  many  individuals  who  have  plasma  cholesterol 
concentration  within  normal  limits  and  nevertheless  show  clinical  signs  of 
atherosclerosis.  Two  important  physico-chemical  studies  have  been  carried  out 
to  elucidate  further  the  importance  of  other  blood  lipids,  rather  than  cholesterol 
itself.  The  studies  of  Gofman  and  Barr  and  their  coworkers  have  suggested  that 
certain  combinations  of  lipids  and  proteins,  the  lipoproteins,  are  associated  with 
the  development  of  atherosclerosis  (29).  A  much  higher  correlation  was  found 
between  the  concentration  of  certain  types  of  lipoproteins  and  the  presence  and 
severity  of  atherosclerosis  than  between  the  cholesterol  level  and  atherosclerosis. 

Barr  and  his  associates  found  that  the  lipoproteins  can  be  divided  into  two 
large  groups,  the  alpha  and  beta  lipoproteins  (9,  10).  The  beta  lipoprotein  has 
a  higher  molecular  weight,  carries  more  lipid  and  has  a  higher  cholesterol-phos- 
pholipid  ratio  as  compared  to  the  alpha  Upoprotein.  In  many  diseases  associated 
with  hypercholesteremia  and  atherosclerosis  the  beta  lipoprotein  is  increased 
while  the  alpha  is  either  low  or  normal.  In  persons  who  have  sustained  a  myo- 
cardial infarction  approximately  88  per  cent  of  the  plasma  cholesterol  is  in  the 
form  of  beta  lipoprotein.  In  extreme  cases  of  familial  hypercholesteremia  the 
beta  lipoproteins  constitute  almost  94  per  cent  of  the  total  lipoproteins.  These 
observations  emphasize  the  importance  of  the  beta  lipoproteins  in  atherogenesis. 

Gofman  and  his  coworkers,  using  the  technique  of  ultra-centiifugal  flotation 
analysis,  were  able  to  show  that  large  molecules  of  lipoproteins  with  flotation 
rates  expressed  in  Svedberg  units  of  Sf  12-20  and  Sf  30-100  are  present  in  ex- 
perimental animals  in  which  atherosclerosis  was  artificially  produced  and  in 
humans  with  a  history  of  myocardial  infarction  and  familial  hypercholesteremia 
(2,  11).  A  high  concentration  of  this  group  of  molecules  was  not  present  in  young 
healthy  men  and  women  or  in  normal  animals.  Gofman  believed  that  the  Sf 
12-20  and  30-100  molecules  were  atherogenic.  They  correspond  to  the  beta 
lipoprotein  of  Barr. 

All  these  studies  indicate  that  there  is  a  chemical  defect  in  atherosclerosis 
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which  many  workers  iu  this  field  consider  to  bo  primary.  If  one  accepts  this 
assumption,  it  follows  that  atherosclerosis  may  be  preventable,  provided  some 
chemical  measures  may  lower  the  plasma  and  cholesterol  lipid  levels  to  normal. 
Cholesterol  concentration  in  the  plasma  is  of  two  origins,  exogenous  from  the 
diet  and  endogenous  from  synthesis  in  the  body,  mainly  in  the  Uver.  Decreased 
plasma  cholesterol  concentration  may  be  the  result  of  either  decreased  rate  of 
synthesis  in  the  liver,  increased  excretion  of  cholesterol  through  the  gastro- 
intestinal and  biliary  tracts,  or  a  combination  of  both  these  factors  (12).  Studies 
with  radioactive  isotopes  have  shown  the  steps  which  may  occvu*  in  the  syn- 
thesis of  cholesterol  (13).  Acetoacetic  acid,  squalene  and  delta  7  chole.stenol 
play  an  important  role  as  intermediates  in  the  biosynthesis  of  cholesterol.  A 
hope  can  be  expressed  that  perhaps  in  the  near  future  it  will  be  possible  to 
prepare  inhibitors  of  cholesterol  synthesis  and  thereby  reduce  the  rate  of  en- 
dogenous synthesis. 

Diet  and  Atherosclerosis 

There  remains  the  second  problem  in  cholesterol  and  lipid  metabolism; 
namely,  the  problem  of  the  relation  of  exogenous  cholesterol  and  fat  in  the  diet 
to  atherosclerosis. 

A  few  years  ago,  on  the  basis  of  studies  in  experimental  atherosclerosis,  it 
was  thought  that  reduction  in  dietary  cholesterol  was  the  key  approach  to 
lowering  plasma  cholesterol  levels  and  preventing  atherosclerosis.  Today,  how- 
ever, most  workers  agree  that  what  holds  true  for  certain  species  of  animals, 
namely,  that  feeding  large  amounts  of  cholesterol  results  in  experimental  athero- 
sclerosis, does  not  hold  true  for  humans.  It  is  now  conceded  that  there  is  no 
direct  relationship  between  plasma  cholesterol  and  the  cholesterol  content  of 
the  diet. 

During  the  past  year  a  number  of  in\-estigators  suggested  that  the  feeding  of 
phyto.sterols,  namely,  soybean  lipid  which  contains  beta  sitosterol,  prevented 
absorption  of  cholesterol  (14).  Cholesteryl,  structurally  very  close  to  cholesterol, 
is  beheved  to  increase  fecal  excretion  of  exogenous  cholesterol,  thus  lowering 
plasma  concentration  of  cholesterol.  Also,  adenosine  o-monophosphate,  when 
given  to  chickens  which  wei"e  artificially  made  atherosclerotic,  was  able  to 
elicit  a  fall  in  serum  cholesterol.  All  these  intensive  .studies  directed  toward 
lowering  absorption  and  metabolism  of  exogenous  cholesterol  are  still  in  the 
process  of  research  and  no  practical  application  can  be  recommended  at  the 
present  time. 

We  are  left  with  the  main  practical  approach  to  this  problem,  namely,  the 
dietary  management  of  atherosclerosis.  There  is  definite  evidence  to  suggest 
that  the  life-long  dietary  pattern  plays  an  important  role  in  the  development  of 
atherosclerosis.  This  would  explain  the  situation  which  becomes  obvious  to  one 
gathering  statistical  data  throughout  the  world,  that  the  most  prosperous  popu- 
lations with  the  highe.st  standards  of  living  are  seriously  threatened  by  athero- 
sclerotic coronary  artery  disease,  whereas  communities  of  less-developed  coun- 
tries seem  to  be  relatively  immune  fi-om  this  disease.  We  must  reaUze,  therefore. 


ATllKUOSCliKUOSIS 


37 


that  if  this  increased  iiieidence  of  coronary  artery  disease  represents  the  success 
of  our  society  and  its  high  standard  of  Uving,  we  may  expect  more  coronary 
disease  in  tfie  I'utui'e.  This  challenging  problem  was  widely  discussed  in  a  panel 
discussion  and  symposium  on  atherosclerosis  din'ing  the  recent  Second  World 
Congress  of  Cardiology  in  Washington,  D.  C.  (15-19).  There  was  almost  com- 
plete agreement  among  the  international  group  of  expei'ts  that  diet  and  especially 
the  amount  of  ingested  fat  seem  t-o  bear  an  important  relationship  to  the  inci- 
dence of  coronary  heart  disease. 

Gunnar  Biork  of  Sweden,  in  his  presentation  of  "Wartime  Lessons  from 
Northern  Europe  on  Atherosclerotic  Heart  Di-sease",  summarized  the  well-known 
facts  observed  during  World  War  II.  In  Norway  and  Finland,  during  forced 
reduction  in  dietary  fats,  there  was  a  decrease  in  the  incidence  of  coronary  heart 
disease  (15,  20,  21).  With  the  end  of  ho.stilities  and  the  return  to  a  diet  richer 
in  fat  content,  the  incidence  of  coronary  heart  disease  returned  to  prewar  levels. 
Similar  observations  were  made  in  Holland  and  Germany  at  the  end  of  the  war. 
In  the  United  States,  however,  where  there  was  no  change  in  dietary  fat  during 
the  war,  these  changes  were  not  observed. 

Noboru  Kimura  of  .lapan,  in  an  "Analj^sis  of  10,000  Postmortem  Examina- 
tions in  Japan",  reemphasized  anew  the  well-known  fact  of  the  low  incidence  of 
coronary  heart  disease  in  .Japan,  a  country  whose  diet  is  low  in  fat  content  (11). 
The  hearts  of  10,000  patients  fi-om  all  walks  of  life  were  studied.  From  a  com- 
parison of  his  statistical  data  with  those  obtained  from  the  United  States,  the 
author  concluded  that  the  incidence  of  coronary  sclerosis  in  .Japan  is  one-tenth 
that  of  the  Ignited  States  at  all  age  levels.  Only  75  deaths  in  this  large  series  of 
10,000  autopsies  were  attributed  to  myocardial  infarction. 

A  low  level  of  coronary  disease  was  found  among  the  Bantu  tribesmen  in 
South  Africa,  according  to  John  Higginson,  the  third  panelist  in  this  symposium 
(17).  The  incidence  of  coronary  deaths  in  1,300  consecutive  autopsies  was  1.8 
per  cent  in  the  41  to  60  year  age  group,  as  compared  to  12.8  per  cent  in  the 
United  States.  The  diet  of  the  natives  is  known  to  be  low  in  fat  content. 

Two  very  interesting  studies  which  may  be  crucial  to  the  luiderstanding  of 
this  problem  were  done  in  Italy  by  Ancel  Keys  and  Paul  D.  White,  who  reported 
to  the  Congress  on  "The  Field  Studies  in  Italy,  19.5-1"  and  "Clinical  Surveys  in 
Italy,  1954",  respectively  (18,  If)).  The  populations  of  two  cities  were  studied 
— ^Naples  and  Bologna.  The  Neapolitans  eat  much  less  fat  than  the  Bolognese. 
According  to  Keys,  bio  )d  cholesterol  concentrations  are  much  higher  in  Bologna 
than  in  Naples.  Protein  levels,  average  body  weight  and  thickness  of  subcu- 
taneous fat  layer  are  approximately  the  same  in  the  two  populations.  However, 
the  incidence  of  myocardial  infarction  and  coronary  heart  disease  is  much  higher 
in  Bologna  than  in  Naples.  White  compared  the  incidence  of  coronary  heart 
disease  among  general  ward  admissions  in  Naples,  Bologna,  Massachu.setts 
General  Hospital  aiul  in  Malmo,  Sweden.  The  data  are  statistically  significant. 
The  percentages  wer(>,  2.0,  ().4,  18.2  and  10,  respec-tively.  In  the  twin  (ities  of 
Minneapolis  and  St.  Paul  the  percentage  is  26.2,  which  is  ten  times  as  high  as 
in  Italy. 
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Analysis  of  food  balance  data  indicates  that  during  the  last  forty  years  the- 
American  diet  has  been  changing  to  a  higher  total  fat  content,  from  al)out  30  per 
cent  of  total  calories  in  1910  to  more  than  40  per  cent  at  the  pr(\seiit  time  (22, 
23).  Such  data  on  diets  assume  great  significance  when  it  is  realized  that  in  the 
United  States  the  mortality  rate  of  men  from  40  to  70  years  of  age  from  coronary 
heart  disease  is  higher  than  that  of  men  of  the  same  age  group  in  other  countries. 

It  was  a  feeling  among  the  experts  studying  the  problem  of  atherosclerosis 
that  in  order  to  evaluate  the  effect  of  diet  on  coronary  artery  disease,  a  world 
census  is  needed.  This  would  explore  the  reasons  why  different  populations  vary 
in  their  susceptibility  to  coronary  artery  disease.  Clues  for  prevention  and 
control  might  then  be  found  by  studying  the  differences  in  the  way  of  life  among 
groups  wliich  diff(M'  most  markedly  in  susceptibility  to  fatal  coronary  artery 
disease. 

Body  Weight,  Nutrilioii  and  Atherosclerosis 

There  is  general  agreement  that  overweight  is  associated  with  increased  de- 
velopment of  coronary  artery  disease  but  there  is  considerable  contro\'ersy  over 
the  mechanism  which  brings  this  about.  Life  insurance  statistics  have  indicated 
a  possible  relationship  between  obesity  and  the  increased  pre\'alence  of  athero- 
sclerosis (24).  A  recent  reappraisal  of  these  figures  has  suggested  that  this  rela- 
tionship is  particularly  true  in  males  below  the  age  of  fifty  years  (25).  Also, 
autopsies  have  shown  excessive  coronary  artery  involvement  in  overweight 
persons  as  compared  with  those  of  normal  weight  (26).  On  the  other  hand,  the 
study  of  Wilens  showed  that  patients  dying  of  chronic  body-wasting  diseases 
have  less  than  the  expected  degree  of  coronary  sclerosis  as  compared  to  other 
patients  of  comparable  age  and  sex  (27).  These  two  types  of  evidence  point  to 
a  definite  relationship  between  coronary  artery  disease  and  excess  bodyweight. 

An  important  problem  which  is  not  answered  as  yet  is  the  mechanism  by  which 
overweight  predisposes  to  coronary  atherosclerosis.  Overweight  is  due  to  a  diet 
which  provides  an  excess  of  calories  over  that  which  is  necessary  to  maintain  an 
ideal  body  weight.  The  question  arises  whether  a  high  calorie  intake  per  se  is 
the  offending  agent  in  elevating  hpoprotein  levels  in  the  serum  or  whether  the 
specific  type  of  foods,  namely  carbohydrates,  proteins  or  fats,  is  important. 
This  is  difficult  to  determine  because  a  high  calorie  diet  generally  contains  a 
relatively  high  fat  content. 

Several  studies  emphasize  the  close  association  between  the  caloric  content 
of  the  diet  and  the  levels  of  blood  lipids  and  cholesterol.  Gofman  and  Jones, 
studying  241  apparently  normal  males  aged  41  to  50  years,  found  a  definite 
relationship  between  the  concentration  of  atherogenic  lipoproteins  Sf  12-20 
and  increase  in  weight  above  ideal  levels  (28,  29).  Another  study  by  Walkei' 
on  1000  individuals  30  to  (30  years  of  age  seems  to  confirm  these  findings  (30). 
A  more  recent  report  of  Walker  and  associates  demonstrated  that  weight  re- 
duction may  be  associated  with  lowering  of  the  blood  lipids  (31).  Another  im- 
portant conclusion  drawn  from  this  study  was  that  the  cholesterol  content  of 
the  diet  has  no  influence  on  the  changes  in  the  serum  lipids  produced  by  reduc- 
tion of  weight. 
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This  l)riii^s  us  to  unolher  veiy  im[)()rtuiit  point,  namely,  i\iv  piohlcin  ol'  j)r()- 
phylaxis  and  therapy  of  coronary  disease  by  weight  reduc^tion  and  restriction  of 
dietary  fat  intake.  ( lofman  stated  that  of  every  1 0{),00()  deaths  due  to  coronary 
disease  17,000  would  be  prevented,  if  the  average  weight  were  brought  down  to 
the  ideal  weight  (32).  These  are  considerations  affecting  the  average  populations. 
As  for  individuals  there  are  two  separate  problems,  according  to  Gofman.  Firstly, 
in  the  apparently  normal  healthy  young  man  below  the  age  of  40  whose  over- 
weight was  corrected,  it  can  be  expected  that  if  he  maintains  his  ideal  weight, 
his  life  span  is  almost  as  good  as  the  normal.  Secondly,  in  the  person  with  well- 
established  coronary  disease  in  whom  advanced  atherosclerotic  changes  have 
already  taken  place,  weight  reduction  will  not  fully  decrease  the  probability  of 
recurrent  coronary  occlusion,  although  the  new  rate  of  accumulation  of  athero- 
sclerosis is  lower.  A  lower  risk  of  developing  a  new  coronary  occlusion  can  be 
expected  but  not  to  the  degree  that  could  have  been  obtained  by  correcting  the 
overweight  at  an  early  date  before  definite  narrowing  of  the  coronary  arteries 
took  place. 

All  these  studies  and  observations  have  shown  that  restriction  of  dietary  fat 
results  in  a  lowering  of  lipoproteins  in  the  serum.  However,  there  is  not  sufficient 
knowledge  accumulated  to  explain  how  this  effect  is  accomplished.  These  facts 
should  not  be  interpreted  to  mean  that  atherosclerosis  is  merely  a  problem  of 
diet.  However,  there  is  no  doubt  that  in  the  very  complex  anatomical,  hemo- 
dynamic and  constitutional  factors  responsible  for  atherosclerosis,  disturbances 
of  lipid  metabolism  and  the  diet  may  play  a  decisive  role.  It  is  probable  that  a 
diet  rich  in  cholesterol  and  fat,  ingested  over  a  period  of  years,  is  a  prere(iuisite 
to  the  development  of  significant  atherosclerosis.  Pick,  Stamler  and  Katz  re- 
viewed this  problem  and  came  to  the  conclusion  that  "a  diet  rich  in  fat  places 
a  strain  upon  the  body  metabolism  for  which  the  organism  regulatory  functions 
are  apparently  not  fully  adetjuate  (33).  Eating  such  a  diet  over  many  years 
leads  to  atherosclerosis."  This  applies  to  the  population  as  a  group  and  not  to 
the  individual.  Once  atherosclerosis  takes  place  individual  anatomical  differences, 
as  determined  by  heredity  and  other  factors,  come  into  play,  modifying  the 
primary  factor. 

Anatomical  and  Di/namic  Factors  in  Atherosclerosis 

Dock  found  that  the  intima  of  the  left  coronary  artery  was  2.5  times  thicker 
in  males  than  in  females  and  he  believed  that  this  would  account  for  the  greater 
incidence  of  coronary  artery  disease  in  males  (34).  The  thicker  the  intima  the 
more  space  there  is  for  deposition  of  lipids. 

Enos  and  his  co-workers  performed  autopsies  on  300  United  States  soldiers 
who  were  killed  in  action  or  died  accidentally  in  Korea  (35).  Their  average  age 
was  22.1  years.  They  reported  the  interesting  and  surprising  fact  that  77  per 
cent  of  the  hearts  of  these  young  men  showed  gross  evidence  of  coronary  athero- 
sclerosis, W'hich  varied  from  fibrous  thickening  to  atheromatous  plaques,  oc- 
cluding completely  one  or  more  major  coronary  arteries.  A  common  finding  was 
that  disease  was  present  most  freriuently  at  the  bifurcation  of  the  left  coronary 
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artery  and  in  the  ijroxiinal  louitli  of  the  anterior  desceiKling  brancli  distal  to  the 
bifurcation.  A  second  important  observation  was  made,  namely,  that  the  angle 
formed  by  the  left  anterior  descending  branch  and  the  left  circumflex  artery 
may  play  a  decisive  role  in  the  plaque  formation.  An  angle  close  to  80  degrees 
seemed  to  be  a  predisposing  cause  to  the  development  of  a  plaque.  From  this 
careful  study  it  was  concluded  that  the  sclerotic  lesions  are  commonly  located 
at  or  near  points  of  bifurcation,  and  secondly,  that  the  hemodynamics  in  the 
lumen  of  the  vessel  near  the  bifurcation  plays  an  important  role  in  the  mechanism 
of  atheromatous  placjue  formation.  The  authors  maintain  that  "eddying  about 
bifurcations  of  the  coronary  arteries  occurring  during  diastolic  recoil  of  the 
dilated  coronary  arteries  is  a  dynamic  factor  in  the  mechanism  of  plaque  forma- 
tion." This  eddying  of  blood  predisposes  to  trauma  of  the  intima,  which  may 
initiate  the  formation  of  the  placjue. 

Mechanical  Factors  in  Atherosclerosis 

In  addition  to  the  chemical  factor,  which  is  considered  to  be  the  primary 
factor  in  the  pathogenesis  of  atherosclerosis,  a  mechanical  factor,  namely,  a  rise 
in  intravascular  pressure,  may  hasten  the  evolution  of  atherosclerosis.  There 
are  several  facts  to  substantiate  this  contention:  1.  Pulmonary  arteriosclerosis 
usually  develops  when  there  is  prolonged  increase  in  pressure  within  the  pul- 
monary artery  and  its  branches,  as  in  emphysema,  mitral  valve  disease,  and 
certain  congenital  heart  lesions  (36).  2.  In  coarctation  of  the  aorta,  which  divides 
the  aorta  into  a  high  pressure  area  proximally  and  a  low  pressure  area  distally, 
atheromatous  plaques  develop  much  faster  and  earlier  in  the  high  pressure 
area.  3.  In  animals,  experimentally  produced  atherosclerosis  develops  more 
rapidly  when  hypertension  is  produced  at  the  same  time  as  compared  to  normo- 
tensive  animals  on  the  same  regimen  (37). 

In  a  recent  study  Moschcowitz  makes  a  definite  distinction  between  arterio- 
sclerosis and  atherosclerosis  (36).  He  considers  arteriosclerosis  a  process  char- 
acterized by  hyperplasia  of  the  intima  and  elastica  whereas  atherosclerosis  is 
associated  with  deposition  of  lipid  substances  within  the  arterial  walls.  According 
to  Moschcowitz  arteriosclerosis  is  a  resultant  of  two  factors,  increased  intra- 
vascular pressure  and  time.  He  considers  the  hyperplastic  lesions  of  arterio- 
sclerosis to  be  primary  whereas  the  atherosclerotic  plaques  are  secondary  lesions. 
The  two  processes  may  occur  separately  but  usually  in  the  adult  they  are  asso- 
ciated. 

The  increased  intravascular  pressure  is  a  decisive  factor  in  the  production 
of  atherosclero.sis  and  explains  the  advanced  atheromatous  lesions  which  may 
be  encountered  in  hypertensive  individuals  with  normal  l^lood  cholesterol  levels. 
Hypertension  is  believed  to  cause  an  increase  in  the  imbibition  of  lipids  into  the 
arterial  wall.  In  his  final  analysis,  Mo.schcowitz  concludes  that  atherosclerosis 
is  the  "resultant  of  the  interaction  of  numerous  factors,  the  most  important 
being  the  chemical  and  physical  properties  of  the  plasma  lipid,  changes  in  the 
ground  substance,  the  intravascular  pres.sure,  and  the  dynamic  effect  of  time." 
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Age  and  Atherosclerosis 

A  bett.or  knowledfi;^  of  arteriosclerosis  has  resulted  from  the  pathological 
examination  of  Lober  of  the  coronary  arteries  of  53G  hearts  obtained  from  au- 
topsies of  persons  of  both  sexes  from  birth  to  89  years  of  age  (89).  The  degree  of 
arteriosclerosis  was  found  to  increase  progressively  with  age  from  childhood 
through  the  seventh  decade  of  life  at  a  nearly  uniform  rate.  Coronary  sclerosis 
was  found  to  be  significantly  more  severe  in  males  than  in  females  of  the  same 
age  group  even  in  the  first  decade  of  life.  The  degree  of  coronary  arteriosclerosis 
was  found  to  be  much  greater  in  individuals  with  evidence  of  previous  hyper- 
tension or  diabetes  than  in  n on -hypertensive  or  non-diabetic  persons  of  the 
same  age  and  sex. 

Sex  and  Atherosclerosis 

At  the  present  time  there  are  two  main  concepts  to  explain  the  well-known 
difTerence  in  degree  and  rapidity  of  progression  of  atherosclerosis  in  women  and 
men — one  based  on  anatomical  factors,  and  the  other  which  states  that  hoi'monal 
factors,  mainly  ovarian,  are  responsible  for  delaying  the  development  of  athero- 
sclerosis in  women  (39). 

The  anatomical  observations  of  Schlesinger  and  ZoU  confirmed  the  definite 
influence  of  sex  differences  upon  the  development  of  coronary  arteriosclerosis 
(40).  In  every  age  group  from  20  to  80  years,  coronary  occlusions  were  found 
to  be  more  frequent  in  men.  The  greatest  difference  was  found  in  the  40  to  59 
year  group,  in  which  coronary  occlusions  were  (3  times  more  frequent  in  men 
than  in  women.  In  another  study  Rabson  and  Helpern  reported  that  only  6  per 
cent  of  617  cases  of  sudden  death  due  to  coronary  disease  occurred  in  women  (41). 

Four  (jther  important  comparative  autopsy  studies  have  l)een  made,  based 
on  the  same  techniques  and  criteria,  which  throw  light  on  the  sex  differences 
in  atherosclerosis.  From  a  study  of  000  hearts,  White  and  associates  found  that 
the  degree  of  coronary  atherosclerosis  increases  rapidly  in  men  in  the  30  to 
50  year  age  group  (42).  Later,  it  remains  at  a  constant  level.  On  the  other  hand, 
Ackerman  and  his  co-workers  found  that  in  wf)men  there  was  a  fairly  constant 
but  low  level  of  coronary  atherosclerosis  until  the  fifth  decade  of  life,  and  a 
steady  rise  from  the  fifth  until  the  eighth  decade  (26).  They  suggested  that  the 
lower  incidence  of  atherosclerosis  in  women  occurs  dining  their  period  of  greatest 
ovarian  activity,  whereas  the  increase  in  atherosclerosis  is  coincident  with  the 
time  when  ovarian  activity  begins  to  wane  in  the  majority  of  women. 

Wuest,  Dry  and  Edwards,  using  the  same  techniques,  compared  the  degree 
of  coronary  atherosclerosis  in  bilaterally  oophorectomized  women  to  that  of 
uncastrated  women  and  men  of  comparable  ages  (43).  They  found  that  the 
degree  of  coronary  sclerosis  in  bilaterally  oophorectomized  women  of  all  age 
groups  was  10  to  45  per  cent  greater  than  in  uncastrated  women  but  less  than 
in  men.  The  increase  in  atherosclerosis  was  particularly  higher  in  castrated 
women  with  hypertrophy  of  the  heart  as  a  result  of  hypertension.  It  did  not 
vary  with  the  nutritional  state. 
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In  the  fourth  comparative  study  to  explain  the  remarkable  sex  difference  in 
the  incidence  of  atherosclerosis,  an  attempt  was  made  to  determine  quantita- 
tively the  degree  of  coronary  atherosclerosis  in  relation  to  the  supply  of  estro- 
gens (44).  Tills  study  demonstrated  a  low  incidence  of  coronary  atherosclerosis 
in  a  group  of  males  treated  with  large  doses  of  estrogens.  Small  doses  of  estrogens 
produced  no  effect.  There  was  an  increase  in  coronary  atherosclerosis  in  cas- 
trated women.  Among  the  women  with  breast  carcinoma  which  is  usually  ac- 
companied by  hyperestrogenism,  the  amount  of  coronary  sclerosis  was  minimal, 
even  less  than  that  of  normal  females. 

These  autop.sy  findings  tend  to  support  the  concept  that  the  female  sex  hor- 
mones may  play  the  key  role  in  protecting  women  from  an  advanced  form  of 
atherosclerosis.  Further  experimental  evidence  for  this  concept  was  furnished 
by  Katz  and  associates,  who  showed  that  estrogens  administered  to  chickens 
not  only  are  capable  of  protecting  the  coronary  vessels  against  cholesterol- 
induced  atherosclerosis  but  also  of  inducing  a  reversal  of  the  arterial  disease 
to  normal  (6,  45,  46).  These  experimental  studies  sugge.sted  that  estrogens  may 
be  effective  as  a  prophylactic  as  well  as  a  therapeutic  agent  in  atherosclerosis. 

There  have  also  been  several  clinical  studies  which  have  pointed  to  a  possible 
application  of  estrogens  to  human  atherosclerosis.  The  studies  of  Barr  and 
associates  demonstrated  that  administration  of  estrogens  in  large  doses  to  men 
with  myocardial  infarction  produced  definite  changes  in  blood  lipids,  namely, 
an  increase  in  the  percentage  of  cholesterol  in  the  form  of  alpha  lipoprotein 
and  reduction  in  the  percentage  of  cholesterol  in  beta  lipoprotein,  a  marked 
fall  in  the  cholesterol-phospholipid  ratio,  and  a  fall  in  the  concentration  of  total 
cholesterol  in  the  plasma  (9).  Alter  discontinuation  of  medication  there  was  a 
prompt  return  of  the  distribution  and  concentration  of  lipids  to  the  pretreat- 
ment  levels.  This  phase  of  the  problem  is  still  in  the  experimental  stage  and  not 
ready  for  wide  clinical  application. 

As  mentioned  previously,  there  is  a  distinct  difference  in  the  composition 
and  concentration  of  plasma  lipoproteins  in  men  and  women.  Jones  and  Gofman 
have  shown  that  the  so-called  atherogenic  lipoproteins  of  the  Sf  12-20  class 
have  a  higher  concentration  in  the  serum  of  young  men  than  in  women  of  the 
same  age  (2).  In  the  sixth  decade  of  life  there  is  a  significant  levelling  of  these 
differences.  Similar  sex  differences  were  found  by  Russ,  Eder  and  Barr  in  the 
alpha  and  beta  lipoproteins  of  the  blood  (10).  They,  too,  pointed  out  that  the 
sex-linked  differences  tended  to  disappear  in  older  men  and  women.  Lewis  and 
Page,  using  the  electrophoretic  analysis  of  the  serum,  demonstrated  a  much 
higher  concentration  of  the  beta  Upoprotein  in  men  than  in  women,  with  corre- 
sponding low  levels  of  alpha  lipoprotein  (47). 

As  one  may  see  from  these  studies  of  the  blood  lipoproteins  by  three  different 
methods,  namely,  ultracentrifugation,  chemical  fractionation  and  electrophoresis, 
there  is  little  doubt  that  sex  differences  are  very  important  factors  in  the  dis- 
trilxition  and  concentration  of  the  plasma  Upids  and  consequently  in  the  de- 
velopment of  atherosclerosis. 
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Hereditary  ami  Familial  Factors  in  Alheroncleroais 

The  association  of  hypercholesteremia,  xaiithoiuatosis  and  coionary  alhci'o- 
sclcrosis  ill  members  of  the  same  family,  a  fact  known  for  many  years,  was 
studied  by  Adlersberg  and  co-worl<ers  (7,  8).  The  nature  of  this  inborn  inherited 
error  of  lipid  metabolism  is  obscure.  There  is  a  very  high  incidence  among 
Jewish  families.  Adlersberg  postulated  that  a  genetically  determined  chain  of 
enzymatic  reactions  results  in  excessive  accumulation  of  lipids  in  the  blood  and 
also  in  the  tissues.  It  is  inherited  as  an  incomplete  dominent  trait  and  is  char- 
acterized clinically  by  hypei'cholesteremia,  premature  arcus  senilis,  xanthoma 
tuberosum  and  tendinosum,  xanthelasma,  and  a  high  incidence  of  coronary 
artery  disease  at  a  relatively  young  age  in  women  as  well  as  in  men.  In  this 
association  the  immunity  of  premenopausal  women  to  the  development  of 
coronary  sclerosis  has  not  been  observed.  Hyperuricemia  without  clinical  evi- 
dence of  gout  is  also  a  frecjuent  finding. 

In  an  excellent  study  by  Ciertler  and  White  of  young  men  below  the  age  of 
forty  who  suffered  myocardial  infarction,  it  was  found  that  a  factor  of  heredity 
appeared  to  play  an  important  role  (48,  49).  The  hereditary  factors  in  the 
coronary  profile  pattern  consisted  of  the  presence  of  coronary  heart  disease  in 
one  or  both  parents  or  in  any  sibling  at  an  age  below  40  to  45  years,  a  history  of 
metabolic  diseases  such  as  xanthomatosis,  diabetes  and  gout,  and  a  history 
of  hereditary  hyperuricemia  and  hypercholesterolemia. 

Body  Build  and  Atherosclerosis 

We  have  discussed  the  hereditary  and  familial  factors  in  the  young  indi^'iduals 
most  prone  to  develop  coronary  sclerosis.  In  addition  to  the  so-called  "chemo- 
type",  which  is  characterized  by  increased  serum  cholesterol  and  uric  acid  levels 
and  increased  cholesterol-phospholipid  ratio,  the  studies  of  Gertler  and  White 
suggested  that  there  may  be  a  characteristic  "somatotype"  also  (48,  49).  These 
young  males  have  a  body  build  w  hich  was  classified  by  Sheldon  as  a  dominant 
mesomorphy  (50).  This  is  characterized  l>y  sfiuareness  of  body,  rugged  massive 
muscles,  transverse  diameter  exceeding  anteroposterior  diameter,  thoracic 
volume  exceeding  alxlominal  \-olume  and  a  powerful  pelvis. 

More  recent  autopsy  studies  of  Spain  and  co-workers  appear  to  confirm  this 
concept  of  an  increased  incidence  of  coronary  heart  disease  in  indi\'iduals  with 
predominant  mesomc^rphy  (51).  In  young  males  who  died  of  accidental  deaths 
the  degree  of  coronary  sclerosis  was  greater  in  those  with  a  mesomorphic  habitvis 
as  compared  to  those  with  other  types  of  body  build. 

Diabetes  Mellitus  and  Cardiovascular  Disease 

Until  recent  years,  the  following  factors  were  suspected  of  influencing  the 
development  and  progress  of  premature  vascular  degeneration  in  diabetes: 
1.  Age;  2.  the  control  of  glycosuria  and  hyperglycemia;  3.  the  use  of  insulin; 
4.  type  of  diet;  5.  high  cholesterol  content  of  the  diet  supposedly  leading  to 
hypercholesteremia.  Several  studies  and  observations  made  during  the  past 
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iive  to  ten  years  liave  sliow  ii  that  the  only  definite  faetor  is  the  duration  of  the 
disease  rather  than  the  severity,  method  of  treatment  or  type  of  diet.  This 
point  was  summarized  by  Mirsky,  who  stated,  "It  makes  Uttle  difference  how 
the  diabetic  is  treated,  if  he  lives  long  enough  he  will  develop  one  or  another 
form  of  vascular  disease"  (52,  53).  Similarly,  Priscilla  White  admitted  that  "the 
incidence  of  degenerative  complications  in  juvenile  diabetes  far  exceeds  expec- 
tation (54).  Arteriosclerosis  appears  inevitable."  Dolger  in  a  study  of  a  group 
of  ju^'enile  diabetic  patients,  found  that  the  early  lesions  of  retinopathy  were 
noted  in  100  per  cent  of  patients  within  an  average  of  thirteen  years  after  the 
onset  of  the  disease  and  at  this  time  about  50  per  cent  had  albuminuria  and 
mild  hypertension  (55-57). 

Two  additional  clinical  observations  appear  to  support  this  contention.  In 
some  instances  the  most  advanced  arteriosclerotic  lesions  are  seen  in  patients 
with  so-called  "mild  diabetes"  who  have  very  little  glycosuria  and  require  no 
insulin.  .\lso,  the  majority  of  reported  cases  of  the  most  severe  form  of  renal 
arteriosclerosis,  namely,  Kimmelstiel-Wilson  syndrome,  have  been  reported  in 
such  "mild  diabetics"  (58).  To  summarize,  the  severity  and  progression  of 
atherosclerosis  in  diabetes  has  no  relation  to  the  amount  of  insulin  required  or 
to  the  abihty  to  control  the  diabetes.  "Pi"esent  day  treatment  of  diabetes  has 
failed  to  avert  the  accelerated  vascular  damage,  which  is  an  associated  phe- 
nomenon of  the  disease  and  not  a  complication"  (55). 

Conclusions 

Numerous  clinical  and  experimental  studies  during  the  past  decade  have 
made  definite  progress  in  the  attack  on  the  ever-growing  problem  of  athero- 
sclerosis. Knowledge  concerning  the  dietary,  constitutional,  metabolic  and 
nutritional  factors  may  become  helpful  in  the  management  of  the  atherosclerotic 
or  potentially  atherosclerotic  patient.  Unequivocal  answers  to  many  ques- 
tions concerning  the  role  of  these  factors  cannot  be  gi\-en  as  yet,  but  a  note 
of  optmiism  is  now  dominating  the  present  approach  to  the  prevention  and 
therapy  of  atherosclerosis. 
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Some  Notes  on  the  Natural  History  of  Intussusception 
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New  York,  N.  V. 

Advanced  stages  of  afute  intussusception  are  seen  rarely  nowadays.  Even 
though  the  definiti\'e  diagnosis  may  not  be  made,  the  existence  of  an  obstructing 
lesion  or  an  acute  abdomen  is  almost  invariably  recognized  and  surgical  inter- 
vention is  reasonably  prompt.  Thus,  death  from  untreated  intussusception  is 
practically  unknown  and  the  natural  history  and  variations  in  pathology  of  the 
advanced  or  untreated  disease  no  longer  form  part  of  our  normal  understanding 
of  the  entity.  Having  encountered  a  variant  unprecedent  in  our  experience,  a 
lesion  obviously  more  advanced  pathologically  than  those  ordinarily  seen, 
speculation  naturally  followed  as  to  whether  such  a  lesion  were  unique  or  whether 
such  A'ariations  were  part  of  the  normal  experience  when  surgery  was  inidertaken 
with  relative  reluctance  or  even  not  at  all.  Naturally  the  chief  interest  in  such 
speculation  is  historical,  but  both  the  case  itself  and  the  picture  of  the  natural 
history  of  intussusception  to  which  it  led  are  unusually  interesting  and  dramatic. 

CASE  REPORT 

Mrs.  E.  S.,  aged  55,  Hospital  #  1270,  was  admitted  to  Flower-Fifth  Avenue 
Hospital  on  February  5,  1951  complaining  of  severe  generalized  abdominal  pain 
which  had  begun  suddenly  36  hours  before  admission  and  had  become  pro- 
gressively more  severe.  The  patient  vomited  several  times  and  passed  a  pinkish 
stool.  Fever  and  abdominal  distention,  and  tightness  had  supervened.  For 
several  months  before  admission  there  had  been  recurrent  episodes  of  crampy 
epigastric  pain  relieved  in  about  15  minutes  by  lying  down,  and  an  occasional 
pinkish  stool.  Roentgen  studies  of  the  gastro-intestinal  tract  and  gall  bladder 
which  had  been  made  during  this  period  were  negative  except  for  some  spasticity 
and  irritability  of  the  duodenal  bulb  and  slight  spasticity  of  the  colon. 

There  was  a  previous  history  of  supracervical  hysterectomy  for  fibroids, 
routine  appendectomy  and  repair  of  a  ventral  hernia  in  November  1941  followed 
by  prolonged  drainage  from  the  wound  for  approximately  9  months.  Right 
sided  abdominal  pain  usually  following  prolonged  standing,  had  been  experienced 
not  uncommonly  since  this  operation.  In  1948  a  right  nephrectomy  was  per- 
formed for  renal  calculi  with  hydronephrosis  and  in  1949  a  vaginoplasty  was 
done  because  of  urinary  incontinence. 

Examination  on  admission  showed  an  acutely  ill,  restless,  obese  woman  com- 
plaining of  severe  al)dominal  pain.  The  temperature  was  101.6  degrees,  the  pulse 
108  per  minute.  Blood  pressure  of  146/80  probably  indicated  some  degree  of 
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shock  for  in  it  luul  l)eeu  240/ lUO.  The  ubdomeii  was  diffusely  distended 

and  rigid  with  marked  tenderness  and  reiiound  tenderness  throughout.  The 
rigidity  and  tenderness  wcmt  maximal  in  the  lower  abdomen.  Pelvic  and  rectal 
examinations  were  unsatisfactory  although  there  was  a  sense  of  mass  on  bi- 
manual palpation.  The  hemoglobin  was  9-t  per  cent,  the  white  blood  count 
15,200  per  cu.  mm.  with  53  per  cent  segmented  and  29  per  cent  non-segmented 
polymorphonuclear  leukocytes.  An  abdominal  puncture  in  the  left  lower  quadrant 
yielded  bloody  fiuid. 

Laparotomy  was  performed  on  the  evening  of  admission  through  a  paraum- 
bilical left  rectus  muscle-splitting  incision.  On  opening  the  abdomen  the  char- 
acteristic odor  of  gangrenous  bowel  was  encountered.  A  large  amount  of  foul 
bloody  fluid  was  present  in  the  peritoneal  ca\-ity  and  there  was  an  intense 
generalized  peritonitis.  The  underlying  pathology  was  found  in  the  mid-je- 
jumuii  where  what  seemed  on  initial  inspection  to  be  a  huge  gangrenous  diver- 
ticulum about  10  inches  in  length  by  2  inches  in  diameter  was  seen.  It  was  onlj^ 
after  careful  examination  that  the  true  nature  of  the  lesion  was  revealed  to  be 
an  intussusception  in  which  both  the  intussusceptum  and  the  base  of  the  in- 
tussuscipiens  were  gangrenous.  About  3  feet  of  mid-jejunum  wei-e  invoh'ed. 
The  gangrenous  portion  of  the  intussuscipieus  had  ruptured  and  through  the 
perforation  the  gangrenous  intussusceptum  projected.  It  was  this  herniated 
gangrenous  intussusceptum,  its  landmarks  obscured  by  inflammatory  exudate, 
that  gave  the  appearance  of  a  huge  di\-erticulum  (Figure  1).  liesec-tion  of  the 
in\'olved  jejunum  with  isoperistaltic  side-to-side  anastamosis  was  performed. 
The  peritoneal  cavity  was  a.spirated  of  its  sanguino-purulent  contents.  The 
abdomen  was  closed  with  figure-of-eight  wire  sutiu'es  through  fascia  and  peri- 
toneum, the  skin  edges  loosely  approximated,  and  the  subcutaneous  tissue 
drained  between  the  skin  sutures.  On  opening  the  specimen  the  probable  focal 
point  of  the  intussusception  was  seen  to  be  a  sul)mucous  lipoma  al)out  1  inch  in 
diameter  at  the  base  of  the  intussusceptvun. 

The  patient  was  treated  post-operatively  with  penicillin,  dihydrostreptomycin 
and  intravenous  terramycin.  An  indwelling  Levin  tul)e  was  connected  to  Wangen- 
steen  suction  and  electrolyte  containing  fluids  and  blood  were  given  parenterally. 
Her  response  was  highly  .satisfactory.  The  fever  subsided  by  the  fourth  post- 
operative day  and  the  signs  of  peritonitis  receded  correspondingly.  There  was  a 
spontaneous  bowel  movement  on  the  fourth  post -operative  day  and  at  this  time 
the  abdomen  was  soft.  The  indwelling  Levin  tube  was  remo^•ed  and  alimentation 
begun.  The  course  was  complicated  by  a  bout  of  melena  and  chest  pain  without 
hemoptysis  on  the  eighth  day  after  operation.  Chest  films' at  this  time  showed 
findings  at  the  right  base  indicative  of  atelectasis  rather  than  of  pulmonary 
embolus.  The  melena  was  attributed  to  a  .slough  at  the  anastamosis  site.  It 
responded  promptly  to  a  bland  diet,  Banthine,  Amphojel  and  transfusion.  The 
patient's  condition  rapidly  improved  after  this  episode  and  on  February  27,  1951, 
22  days  after  operation,  she  was  considered  ready  for  discharge.  On  this  date  her 
general  condition  was  good;  she  was  taking  nourishment  well  and  her  bowels 
were  moving  normally.  Slight  dullness  and  a  few  rales  could  still  he  elicited  at  the 
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right  l)asc  wIum-c  some  residual  atelectatic  pLuiues  were  still  (icinoiist ruble  by 
x-ray.  The  abdomen  was  soft  and  non-tender.  Tiie  wound  had  healed  hy  delayed 
primary  union  alter  removal  of  tlie  subcutaneous  packing's.  The  patholof>icaI 
report  confirmed  the  operative  findings  of  gangrenous  intussuseepted  bowel  witfi 
a  small  fatty  tumor  mass  near  the  end  of  the  gangrenous  area. 

The  patient  has  been  followed  and  has  been  entirely  asymptomatic  to  date. 
The  abdomijial  wall  is  solid  with  no  evidence  of  herniation  or  weakness. 

DISCUSSION 

In  brief,  the  pathology  found  at  operation  consisted  of  a  jejiuial  intussuscep- 
tion for  which  a  submucous  lipoma  served  as  the  focus.  Both  the  intussusceptum 
and  the  base  of  the  intussuscipiens  were  gangrenous,  and  there  had  been  a 
rupture  or  perforation  of  the  gangrenous  sheath  with  herniation  of  the  intus- 
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susceptum  through  this  site.  There  was  copious  foul  bloody  fluid  in  the  peritoneal 
cavity,  and  a  full-blown  peritonitis  was  present.  The  patient  recovered  following 
resection.  The  true  nature  of  the  pathology  encountered  was  not  apparent  im- 
mediately. The  protruding  gangrenou.s  intussusceptum  was  edematous  and 
covered  with  exudate  obliterating  the  normal  markings  so  that  mucosa  could  not 
be  distinguished  from  serosa.  The  orifice  through  which  the  prolapse  occurred 
was  also  obscured  by  overlying  exudate.  As  a  result,  the  protruding  intussus- 
ceptum resembled  at  first  sight  a  huge  gangrenous  diverticulum  and  the  true 
nature  of  the  pathology  was  re\'ealed  only  after  careful  inspection.  The  photo- 
graph (Fig.  I)  shows  the  diverticulum-like  appearance  of  the  herniated  in- 
tussusceptum. The  original  specimen  could  not  be  used  for  the  picture  as  it  had 
been  reduced  and  fixed  but  an  almost  identical  sui)stitute  was  reconstructed  for 
the  purpose  from  autopsy  material. 

A  search  of  the  literature  was  made  to  determine  whether  any  similar  cases  had 
been  reported  and  whether  the  natural  evolution  of  the  disease  would  make  such 
a  complication  likely.  The  entire  literature,  which  is  enormous,  was  not  reviewed, 
but  most  key  articles  and  collective  reviews  were,  as  well  as  any  I'eport  that 
seemed  as  though  it  might  contain  relevant  material.  Of  these,  only  articles 
pertinent  to  the  discussion  are  included  in  the  bibliography. 

Most  articles  since  the  turn  of  the  century  deal  with  cases  whose  natural 
courses  were  interrupted  surgically  and  are  concerned  primarily  with  anatomical 
varieties,  etiology,  diagnosis  and  treatment  in  an  effort  to  reduce  to  acceptable 
levels  the  appalling  mortality  of  approximately  70%  in  1906  (1).  It  was  only  by 
referring  to  the  literature  prior  to  1900,  when  laparotomy  was  undertaken  with 
great  reluctance,  if  at  all,  that  a  rounded  picture  of  the  course  without  surgical 
intervention  could  be  obtained. 

Invagination  per  se  need  not  lead  to  strangulation  or  even  obstruction,  and 
chronic  forms  have  been  reported  where  patients  have  lived  for  months  showing 
only  abdominal  disturbances  of  varying  degree.  However,  acute  intussusception, 
if  unrelieved,  usually  kills  rapidly  through  the  toxemia,  shock,  and  fluid  and 
electrolyte  alteration  resulting  from  obstruction  and  strangulation.  Death  occurs 
in  6  to  7  days  (2)  and  is  more  rapid  in  children  than  adults  (3).  Naturally,  courses 
between  these  two  extremes  are  not  infrequent.  Obstruction  is  produced  by  the 
filling  of  the  intussuscipiens  with  the  invaginated  bowel  which  becomes  swollen, 
thickened,  and  engorged  with  blood  resulting  in  marked  narrowing  or  obliteration 
of  the  lumen.  Obstruction  of  the  sheath  is  also  brought  about  by  bending  or 
curving  of  the  intussusceptum  on  the  mesentery  of  the  bowel.  Lastly,  the  mark- 
edly narrowed  lumen  may  be  plugged  by  a  food  l)olus  to  complete  a  partial  ob- 
struction. Irreducibility  may  be  due  to  a  peritoneal  reaction  in  the  inner  and 
middle  layers  gluing  their  serous  coats  together  while  additional  adhesions  in- 
volving the  external  coat  may  occur  at  the  neck  of  the  lesion.  Other  factors  pro- 
ducing irreducibility  may  be  the  ileo-cecal  valve  itself,  marked  swelling,  twisting, 
or  curving  of  the  intussusceptum,  or  a  tumor  at  the  apex. 

Strangulation  is  produced  by  compression  and  angulation  of  the  mesentery  of 
the  invaginated  bowel  in  a  fashion  comparable  to  that  occurring  in  strangulated 
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hernia  (4).  Tlie  resulting  gangrene  of  the  intussusceptum  is  not,  unconunon  even 
now  and  in  the  past  served  as  the  basis  for  a  remarkably  dramatic  and  salutory 
sequence  of  events.  In  instances  in  which  the  course  had  been  somewhat  pro- 
tracted spontaneous  cure  sometimes  resulted  through  the  sloughing  off  and  elim- 
ination by  rectum  of  the  gangrenous  intussusceptum.  Because  of  prompt  surgical 
intervention  this  phenomenon  is  no  longer  seen,  and  even  in  a  series  of  400 
consecutive  cases  from  London  Hospital  from  1903  to  1920  (2)  there  was  not  one 
example  of  spontaneous  elimination.  However,  the  earlier  literature  contained 
numerous  examples  of  this  occurrence  which  of  course  was  more  common  in 
adults  than  in  children  who  ran  more  fulminating  courses.  Elliot  &  Corscaden 
(3)  in  1911  published  a  study  based  upon  300  collected  cases,  43  of  which  had 
undergone  spontaneous  discharge  of  the  necrotic  intussusceptum.  Only  3  of  these 
patients  were  less  than  4  years  of  age.  Leichtenstern  (5,  6)  in  1873  collected  593 
cases  from  the  literature.  Forty-two  percent  of  these  had  sloughed  out  the 
gangrenous  invaginated  bowel.  This  of  course  did  not  represent  the  true  in- 
cidence as  his  material  was  compiled  from  individual  reports  dealing  for  the  most 
part  with  unusual  and  abnormal  cases.  One  amusing  instance  which  indicates  the 
low  esteem  in  Avhich  surgery  was  held  at  the  time  was  included  in  a  report  by 
Marnoch  (7)  in  1906.  A  case  of  intussusception  in  a  3  year  old  boy  was  presented 
to  the  oldest  practitioner  in  the  community  for  advice  as  to  management.  He 
said  he  had  never  seen  a  case  survive  surgery  w'hile  an  occasional  one  recovered 
without.  Accordingly,  the  boy  was  treated  expectantly.  He  discharged  the  in- 
tussusceptum spontaneously  and  recovered  fully. 

Despite  the  last  example,  waiting  for  a  gangrenous  intus-susceptum  to  separate 
and  be  eliminated  was  obviously  not  to  be  recommended  even  in  the  1920's  when 
the  mortality  with  surgical  intervention  had  already  been  reduced  to  34.75  per 
cent  (2).  Not  only  was  it  extremely  unlikely  that  the  patient  would  survive  until 
such  time  as  the  sloughing  occurred  but  it  is  not  to  be  supposed  that  when 
spontaneous  elimination  did  take  place  that  cure  necessarily  followed.  According 
to  Treves  (4),  over  40  per  cent  of  patients  who  underwent  spontaneous  elimi- 
nation died  from  effects  related  to  the  intestinal  lesion  or  to  the  elimination  process 
itself.  A  premature  separation  might  result  in  perforation  or  rupture  at  the  neck 
with  peritonitis,  ulceration  might  persist  at  the  line  of  slough  with  death  from 
perforation  or  hemorrhage,  part  of  the  intussusceptum  might  remain,  producing 
further  invagination,  or  elimination  might  occur  too  late  to  save  life.  Lastly 
secondary  stricture  formation  with  obstruction  from  cicatrization  at  the  line  of 
slough  was  a  not  uncommon  sequel  occurring  anywhere  from  2  to  18  months 
later. 

Rarely,  recovery  without  surgery  also  took  place  by  spontaneous  reduction,  by 
fistula  formation  proximal  to  the  site  of  intussusception,  or  by  a  rent  forming 
through  an  area  of  limited  gangrene  in  the  inner  and  middle  layers  of  an  in- 
vaginated segment. 

In  contrast  to  the  relative  frequency  of  gangrene  of  the  intussusceptum,  the 
intussuscipiens  or  sheath  seldom  showed  any  marked  change  even  in  untreated 
cases.  Usually,  at  most,  there  was  some  distention  from  the  invaginated  bowel, 
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some  congestion  and  thickening,  and  moderate  serosal  reaction.  Gangrene  of  the 
intussuscipiens  was  rare,  and  then  usnally  locaUzed.  Gangrene  of  the  entire  in- 
tussuscipiens  would  depend  upon  unusual  events  such  as  progressive  thrombosis 
extending  from  the  strangulated  \'essels  of  the  intussusceptum  to  those  of  the 
sheath,  or  to  a  superimposed  vohoilus.  Ulceration  of  the  mucous  membrane 
occurred,  occasional!}-  leading  to  perforation.  When  local  gangrene  developed  it 
was  often  due  to  the  pressure  of  a  greatly  curved  intussusceptum  and  might  also 
lead  to  perforation. 

The  only  reference  in  the  20th  century  literature  to  gangrene  of  the  intus- 
suscipiens was  in  1911  in  Elliot  &  Corscaden's  (3)  series  of  collected  cases.  They 
referred  to  its  occurrence  in  their  discussion  and  reported  one  case  showing  in- 
cipient gangrene  of  the  sheath.  In  the  earlier  literature,  as  might  be  expected, 
advanced  changes  in  the  sheath,  including  perforation  and  gangrene  were  less 
uncommonly  seen.  Leichtenstern  (6),  in  1874  reported  on  593  collected  cases. 
Among  175  of  these  that  were  autopsied,  there  were  28  examples  of  perforation. 
Morris  (8),  in  1877  reported  an  instance  of  ileo-ileal  intussusception  with  the 
sheath  gangrenous  and  a  postage  stamp  size  perforation  at  the  lower  end. 
Rafinesque  (9)  in  1878  described  frank  gangrene  of  the  intussuscipiens  occurring 
8  times,  and  incipient  gangrene  3  times,  in  53  cases.  Of  those  with  frank  gangrene, 
7  showed  one  or  more  perforations  and  in  one  instance  the  intussuscipiens  was 
completely  divided.  Of  even  greater  interest  is  the  fact  that  in  4  of  these  cases  the 
intussusceptum  protrutled  through  the  perforated  sheath  as  in  our  case.  Tre\'es 
(4)  also  notes  one  example  of  protrusion  of  the  intussusceptum  through  a  gan- 
grenous perforation  in  the  intus.suscipiens  and  has  an  excellent  illustration  of  the 
lesion. 

In  all,  then,  it  was  possible  to  cull  from  the  hterature  five  cases,  all  before 
1884,  of  lesions  similar  to  the  one  reported  here.  The  raritj^  of  the  lesion  is  of 
course  due  to  the  interruption  of  the  natural  course  of  the  condition  l)v  in- 
creasingly prompt  diagnosis  and  surgical  inter\-ention.  The  recovery  of  our 
patient  following  such  a  ma.ssive  peritoneal  insult  would  have  been  extremely  un- 
likely just  a  few  years  ago.  With  modern  intensive  antibotic  therapy,  fluid  and 
electrolyte  control  and  blood  replacement  great  comfort  can  be  taken  horn  the 
fact  that  such  recoveries  are  no  longer  rarities. 

SUMMARY 

1.  An  unusual  case  of  intussusception  with  perforation  of  a  gangrenous  in- 
tussuscipiens and  herniation  of  the  intussusceptum  through  this  perforation  is 
presented. 

2.  The  natural  history  of  advanced  or  untreated  intussusception  is  discu.ssed. 
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CONGENITAL   RETINAL   DETACHMENT  IN  MICROPHTHALMIA 
ASSOCIATED  WITH  INTERNAL  HYDROCEPHALUS 


JOSEPH  LAVAL,  M.D.  and  ALBERT  CHATZINOFF,  M.D.* 
New  York,  N.  Y. 

Congenital  retinal  detachment  is  a  rare  occurrence.  However,  it  has  been 
seen  fairly  commonly  in  microphthalmic  eyes.  The  normal  infant's  eye  has  a 
Lange's  fold  of  retina  near  the  ora  serrata  and  in  cases  of  microphthalmia  where 
there  is  lack  of  de\  elopment  of  the  sclera  combined  with  a  normally  developed 
retina,  it  is  conceivable  that  the  retina  could  l)e  pushed  away  from  its  normal 
position  against  the  choroid.  Should  the  lower  portion  of  Lange's  fold  tear  loose 
from  its  attachment,  then  a  disinsertion  de\'elops  below  and  the  retina  can  curl 
up  and  bare  the  choroid.  Such  a  case,  associated  with  internal  hydrocephalus, 
was  seen  recently  at  this  hospital. 

C.\SE  HISTORY 

Present  Illness:  This  was  the  first  admission  of  a  7  month  old  infant  girl  (M.  S.), 
who  entered  on  Feb.  3,  1954  because  the  mother  noted  the  patient's  right  eye  to 
be  small  and  her  head  to  be  large.  Since  birth,  the  infant's  right  eye  was  noted 
to  be  smaller  than  the  left,  and  it  often  turned  inward.  The  mother  noted  that 
the  infant  had  a  large  head  luit  was  not  concerned  about  this  because  a  normally 
developing  sibling  had  a  similarly  large  head.  The  infant  had  developed  normally 
to  the  date  of  admission  and  showed  a  good  weight  gain,  was  alert,  active  and 
interested  in  her  enviroiniient. 

Past  History:  The  infant  was  born  after  seven  months'  gestation  (parent's 
calculation)  and  the  birth  weight  was  1975  grams.  Labor  was  uneventful  and 
the  delivery  was  spontaneous.  Because  of  her  small  size,  the  infant  was  placed  in 
oxygen  for  1  day  and  remained  in  an  incubator  for  2  subsecjuent  days.  She  then 
progressed  normally  in  a  bassinet  and  was  discharged  after  3  weeks  weighing 
2325  grams.  Physical  examination  at  that  time  revealed  a  small  I'ight  eye  but  no 
other  suggestion  of  a  congenital  al)normality. 

Physical  Examination:  CJeneral  examination  revealed  no  abnormality  of  the 
ear,  nose,  throat,  heart,  lungs,  abdomen  or  extremities.  The  head  of  the  infant 
measured  I8I4  inches  whereas  six  weeks  prior  to  admission  it  measured  16^2 
inches.  The  anterior  fontanel  was  open  and  measured  2  by  2  inches  but  was  not 
tense  and  fell  away  when  the  patient  was  placed  in  a  sitting  position.  The  sagittal 
suture  was  slightly  open.  Neurological  examination  was  entirely  negative.  Eye 
examination:  Vision  in  the  right  eye  was  markedly  diminished  or  possibly  ab- 
sent. The  eye  was  noted  to  wander.  It  did  not  follow  light  and  the  child  resisted 
strongly  when  the  left  eye  was  covered.  The  left  eye  followed  light  readily  and 
seemed  to  have  no  noticeable  loss  of  visual  acuity.  Tension  in  both  eyes  was 
normal  to  palpation.  Transillumination  of  both  eyes  was  negative.  External 

From  the  Department  of  Ophthalmology,  The  Mount  Sinai  Hospital,  Xew  ^  ork  City. 
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Fig.  1:  M.  S.  age  7  months,  congenital  retinal  detachment  with  exposure  of  choroid 
and  pigment  epithelium  below. 

examination:  The  right  eye  was  noticeably  smaller  than  the  left  and  the  cornea 
was  measured  at  about  7  to  8  mm.  The  pupil  of  the  right  eye  reacted  consen- 
sually  but  not  directly  to  light.  The  left  eye  showed  no  external  abnormality. 
Media:  The  lens  and  vitreous  in  both  eyes  were  negative.  The  ciliary  processes  in 
the  right  eye  were  not  visible.  Fundi:  The  right  eye  revealed  a  detached  retina 
which  was  torn  completely  free  below  and  was  curled  up  on  itself  to  lie  as  a 
whitish -grey  mass  in  the  supero-temporal  portion  of  the  fundus.  The  curled 
retina  covered  the  optic  disc  and  exposed  the  choroid  and  pigment  epithelium 
infero-nasally  (Fig.  1).  The  drawing  does  not  show  a  poorly  pigmented  area  of 
choroid  which  could  be  seen  at  times  just  at  the  lower  margin  of  the  detached 
retina.  The  fundus  of  the  left  eye  was  normal. 

X-ray:  Skull  films  showed  the  cranial  vault  to  be  slightly  larger  than  usual 
for  the  age  of  the  infant.  Ventriculography  revealed  severely  dilated  lateral 
ventricles  with  no  filling  of  the  fourth  ventricle  and  doubtful  filling  of  the  third 
ventricle.  It  was  the  opinion  of  the  neurosurgical  consultant  that  the  infant  had 
an  obstructive  hydrocephalus.  A  unilateral  ventriculo-cysternostomy  was  sug- 
gested. 
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DISCUSSION 

This  case  presents  an  unusual  picture  of  congenital  retinal  detaclunent  in  a 
inicrophtluilmic  eye.  This  picture  should  in  no  way  be  confused  with  the  terminal 
stage  of  retrolental  Hl)roplasia  in  which  complete  retinal  detachment  occurs  w'ith 
rolling  up  of  the  detached  retina  resulting  in  exposure  of  the  choroid  and  pigment 
epithelium  below  (Fig.  2).  The  birth  weight  of  1975  grams  in  this  child,  the 
normalcy  of  the  other  eye  and  the  limited  use  of  oxygen  in  this  case  are  strong 
factors  which  make  such  a  diagnosis  untenable. 

The  embryological  explanation  for  de\'elopment  of  congenital  retinal  folds  has 
been  thoroughly  presented  by  Ida  INIann  (1)  who  states:  "Since  the  coaptation 
of  the  inner  and  outer  layers  of  the  optic  cup  is  never,  even  in  the  adult,  an 
anatomical  contiiniity  but  merely  a  superposition,  it  is  to  be  expected  that  for  a 
large  part  of  intra-uterine  life  the  connection  will  be  very  indefinite  indeed.  For 
one  thing,  so  long  as  the  eye  is  increasing  in  size  and  altering  its  shape,  the 


Fig.  2:  Retro-lental  tihroplasiu  showing  the  scalhipcd  edge  of  ciliary  body  and  fomplete 
retinal  detachment  with  exposure  of  choroid  and  pigment  epithelium. 
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growth  rate  of  the  inner  layer  must  differ  both  in  various  nigious  and  in  relation 
to  that  of  the  outer  layer.  Although  finally  the  exact  surface  area  of  the  inner 
side  of  the  retina  must  be  mathematically  slightly  smaller  than  that  of  the  pig- 
ment epithelium,  yet  during  much  of  the  growth  period  it  is  appreciably  greater. 
Much  of  the  neural  ectoderm  of  the  marginal  region  of  the  cup  (anterior  of  the 
era  serrata)  is  found  formed  by  the  forward  growth  and  continued  eversion  of 
the  inner  layer  and  this  has  always  the  appearance  of  being  in  an  active  state  of 
alteration.  Even  towards  the  end  of  development  the  persistence  of  the  marginal 
sinus  until  the  final  completion  of  the  iris  shows  that  this  growth  and  turning  out- 
wards is  always  occurring.  Only  towards  the  end  of  foetal  life  does  the  pigmentary 
change  characteristic  of  cells  of  the  outer  layer  of  the  cup  involve  the  iris  epi- 
thelium. Therefore  we  shall  not  be  surprised  to  see  that  complete  or  partial 
persistence  of  the  cavity  of  the  primary  optic  vesicle  (which  is  another  way  of 
stating  that  the  retina  is  detached,  both  developmentally  and  clinically)  is 
normal  in  the  developing  eye.  At  first  the  appearance  was  thought  to  be  an  arte- 
fact (separation  of  layers  by  shrinkage  during  fixation)  but  Seefelder  (2)  and 
other  embryologists  have  shown  conclusively  that  this  is  not  so.  During  the  early 
growth  periods  up  to  the  3rd  month  the  separation  is  great.  After  that  the  layers 
often  appear  in  apposition,  but  separation  occurs  very  easily,  especially  in  the 
less  differentiated  anterior  parts  (with  the  exception  of  the  ciliary  epithelium 
where  the  adhesion  of  the  two  layers  to  each  other  is  always  very  strong). 

"Congenital  detachment,  partial  or  complete,  is  common  in  microphthalmic 
eyes.  It  differs  from  the  acquired  detachment  in  that  there  is  no  hole  in  the  retina 
and  the  detached  area  often  appears  tightly  stretched  between  its  points  of  at- 
tachment. The  detachment  may  be  due  either  to  failure  of  the  growth  of  the 
inner  layer  of  the  cup  to  keep  up  with  the  outer  layer  and  the  sclera,  or  to  the 
exact  opposite,  a  redundancy  of  the  inner  layer  so  that  it  cannot  of  necessity 
be  in  perfect  apposition  everywhere.  The  redundancy  may  itself  be  due  to 
primary  overgrowth,  or  to  stretching  and  traction  from  abnormal  growth  of 
neighbouring  structures.  Congenital  detachment  without  other  abnormalities 
is  rare.  The  eyes  are  almost  always  microphthalmic  and  often  show  other  ab- 
normalities such  as  persistent  hyaloid." 

Two  cases  in  adults  have  been  seen  by  one  of  the  authors  (J.  L.)  wherein  the 
retina  was  di.sinserted  below  and  then  rolled  up  on  itself  exposing  the  choroid 
below.  A  view  of  the  outer  surface  of  the  retina  which  normally  is  in  contact  with 
the  pigment  epithelium  layer  could  then  be  seen.  Surgically  the.se  cases  did  poorly, 
but  the  de\'elopment  of  the  technicjues  of  scleral  resection  and  injection  of  air 
into  the  vitreous  which  are  performed  today  would  perhaps  offer  these  patients 
a  better  prognosis. 

In  cases  oi  congenital  retinal  detachment,  surgery  has  been  found  to  be  uni- 
formly un. successful. 
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ENTEROLITHIASIS  IN  THE  NEWBORN 
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While  enteroliths  are  uucoininou,  their  occurrence  in  the  newborn  period  is 
of  special  interest.  The  earliest  reference  to  a  fecolith  in  a  newborn  is  by  Foumier 
in  1813  (as  quoted  by  Walker  (1)),  who  described  an  instance  of  imperforate 
anus  with  a  fecolith  appearing  through  a  recto-vaginal  fistula.  In  adults,  most 
of  the  enteroliths  that  have  been  reported  have  been  associated  with  divertic- 
ula, particularly  Meckel's  diverticulum,  and  with  the  appendix.  Enteroliths 
with  sufficient  calcium  to  be  demonstrable  by  roentgenography  form  only  a 
small  fraction  of  the  total  numl)er.  The  presence  of  calcium  deposits  in  an  en- 
terolith apparentl}^  is  not  related  to  any  systemic  disturbance  in  calcium  me- 
tabolism or  directly  to  the  length  of  time  that  an  enterolith  exists  in  the  intes- 
tinal tract.  In  the  newborn  and  the  adult  with  a  demonstrable  enterolith,  the 
problem  of  its  clinical  significance,  if  any,  arises.  It  is  therefore  considered  de- 
sirable to  report  the  following  case  which,  in  some  respects,  appears  to  be 
unique  in  published  literature. 

CASE  REPORT 

T.  L.  was  the  product  of  an  uncomplicated  full-term  pregnancy.  The  mother's 
first  pregnancy  was  complicated  by  pyelitis  and  resulted  in  a  stillborn.  At 
birth,  this  second  child  weighed  six  pounds,  thirteen  ounces.  An  imperforate 
anus  and  deformity  of  the  right  ear  were  noted.  No  history  of  passage  of  meco- 
nium per  urethra  could  be  obtained.  Physical  examination  showed  normal  vital 
signs.  There  was  no  remarkable  abdominal  distention;  no  abdominal  masses 
could  be  felt.  A  transmitted  impulse  to  the  finger  at  the  anal  dimple  could  be 
obtained.  A  deformity  of  the  right  auricle  with  occlusion  of  the  external  audi- 
tory canal  was  seen.  Laboratory  findings:  Hemoglobin  20.8  grams,  R.B.C.  5.7 
million.  Urine  examination  appeared  normal  on  chemical  analysis,  but  showed 
fine  granular  casts  and  rare  white  cell  microscopically.  The  blood  calcium  (done 
after  operation)  was  within  the  normal  range.  Blood  calcium  of  the  mother 
was  normal.  X-Ray  examination  done  to  ascertain  the  length  of  the  atretic 
rectal  segment  revealed  multiple  calcific  densities  scattered  throughout  the  ab- 
domen which  on  careful  scrutiny  appeared  to  be  2-3  mm.  in  diameter, 
ring-shaped  and  located  essentially  in  the  flanks  and  in  the  course  of  the  trans- 
verse colon.  Distended  loops  of  bowel  with  fluid  levels  were  seen  which,  from 
their  position  in  the  abdomen  and  their  appearance,  were  presumed  to  be  colon. 
Slightly  distended  small  bowel  loops  in  the  center  of  the  abdomen  were  also  vis- 
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vialized.  The  distended  large  bowel  extended  to  a  point  about  an  inch  from  the 
marker  at  the  anal  dimple.  Congenital  anomalies  of  the  11th  and  12th  dorsal 
x  ertebrae  were  seen  (Fig.  la,  b,  c). 

The  appearance  and  the  position  of  the  calcified  nodular  densities  were  not 
of  the  type  usually  seen  in  meconium  peritonitis,  in  which  the  calcification  is 
in  the  nature  of  faint  flakes  or  plaques  located  in  the  lower  (juadrants.  Clinical 
and  roentgen  evidence  of  small  bowel  obstruction  was  also  lacking.  Peculiar 
mottled  shadows  within  loops  of  small  bowel  due  to  inspissated  meconium 
as  seen  in  meconivun  peritonitis,  also  were  not  noted. 

The  child  was  operated  on  24  hours  after  birth  and  the  blind  loop  of  the  rec- 
tum which  \\'as  adherent  anteriorly  to  the  posterior  wall  of  the  urethra,  was 
freed  and  l)rought  down  to  the  perineum.  A  recto-urethral  fistula  was  repaired 
and  cystostomy  performed.  Meconium  was  passed  at  the  time  of  operation  and 
the  surgeon's  note  states:  "The  rectum  was  filled  with  a  material  which  in  no 
way  resembled  meconium,  being  composed  of  small  pellets  of  light  tan  material". 

Post-operatively,  the  child  did  well.  He  had  three  bowel  movements  the  day 
after  surgery,  which  were  light  brown  in  color  and  also  contained  a  large  number 
of  hard  small  pellets,  all  almost  of  equal  size.  The  meconium  specimens  on  both 
occasions  were  unfortunately  discarded.  As  a  result,  chemical  analysis  of  the  pel- 
lets and  detailed  studies  of  the  meconium  are  not  available.  A  film  of  the  abdo- 
men on  the  fourth  post-operative  day  showed  no  evidence  of  calcific  densities. 
An  additional  anomaly  noted  post-operatively  on  intravenous  pyelography  was 
an  ectopic  right  kidney.  Normal,  well-formed,  yellow  stools  were  passed  for  the 
first  time  on  the  fifth  post-operative  day. 

DISCUSSION 

The  only  published  case  that  could  be  found  which  resembles  the  one  de- 
scribed above  is  by  Camp  and  Roberts  (2).  A  film  of  the  abdomen  in  their  case 
indicates  that  the  number  and  size  of  the  concretions  were  similar  to  those  in 
the  present  case.  However,  in  Camp's  case,  an  ileal  stenosis  of  marked  degree 
was  present  with  small  bowel  obstruction  and  the  bulk,  if  not  all,  of  the  concre- 
tions Avere  in  dilated  small  bowel.  Because  of  this  published  case  and  the  present 
one,  it  seems  reasonable  to  suggest  that  the  presence  of  concretions  such  as  those 
described  above,  is  an  additional  sign  of  mechanical  intestinal  obstruction — 
either  in  the  small  or  large  bowel. 

The  fact  that  all  of  the  concretions  were  of  fairly  uniform  size  and  widely  dis- 
tributed suggests  that  they  were  formed  at  approximately  the  same  time.  This 
form  of  enterolithiasis  appears  to  be  associated  with  the  newborn  period.  Pre- 
sumably, it  is  related  to  the  fact  that  certain  special  circumstances  exist  in  the 
intestinal  tract  of  the  fetus  which  are  rarely  duplicated  in  later  life.  In  one  sense, 
the  gastro-intestinal  contents  in  the  fetus  are  "static"  since  no  material  is  ex- 
pelled per  rectum.  This  apparently  results  normally  in  the  formation  of  a  rectal 
mucus  plug  (which  in  one  case  reported  by  Trump  (3)  was  demonstrated  to  con- 
tain calcium).  However,  stasis  within  the  gastro-intestinal  tract  is  actually  not 
present  after  the  fifth  month  of  fetal  life  at  w  hich  time  active  peristalsis  is  said  to 


ENTKKOI-ll'lllASIS   1\  TIIK  N'KWIiOUN 


61 


appear.  A  lai'j2;('  I Vact  ion  ol  I  he  iiilcsl  iiial  coiitcnls  in  t  he  Id  us  must  he  coinplctcly 
al)sorbtHi  in  order  to  prevent  progressive  dilatation  of  the  intestinal  tract.  The 
presence  of  a  mechanically  obstructive  lesion  in  utero,  even  an  anal  atresia  as  in 
the  present  case,  apparently  interferes  with  normal  absorptive  and  motor  proc- 
esses and  permits  true  stasis  and  lithiasis  to  occur.  One  of  the  many  special 
circumstances  in  the  fetal  gastro-intestinal  tract  is  the  presence  of  swallowed 
vernix  caseosa  which,  with  its  high  fat  content,  may  play  a  role  in  the  production 
of  insoluble  calcium  soaps.  Swallowed  squamous  epithelial  cells  have  been  found 
within  calcified  enteroliths  in  the  newborn.  The  lucent  centers  of  the  concretions 
may  represent  such  non-opaque  cores  of  epithelial  cells  or  inspissated  meconium. 
However,  neither  vernix  caseosa  nordesciuamated  sciuamous  epithelium  appear  to 
be  necessary  in  order  that  intraluminal  calcification  may  occur  since  such  calcifi- 
cation has  been  seen  distal  to  a  duodenal  atresia  within  strangulated  bowel  (re- 
ported by  Xeuhauser  (4)).  Moreover,  ring-shaped  concretions  have  been  reported 
by  Harland  (5)  proximal  to  a  post-operative  sigmoid  stricture  in  an  adult  of  42. 

From  a  review  of  the  published  cases  of  enterolithiasis  therefore,  it  is  believed 
that  the  presence  of  demonstrable  enterolithiasis  in  the  newborn  is  indicative 
either  of  mechanical  intestinal  obstruction  or  of  gangrenous  bowel  with  stasis 
of  intestinal  contents  within  it. 
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INTRAVENOUS  CEREBRAL  ANGIOGRAPHY:  A  TECHNICAL  NOTE' 


BERNARD  S.  WOLF,  M.D.,  MORRIS  B.  BENDER,  .M.D.,  AND 
SIGMUND  A.  BRAHMS,  M.D. 

^'isualization  of  the  cerebral  circulation  by  injection  of  aqueous  opaque  media 
into  the  carotid  and  \-ertebral  arteries  has  become  an  accepted  and  a  highly 
useful  diagnostic  procedure  (1,  2).  The  possilnlity  of  visualizing  the  cerebral 
^■essels  by  injection  of  an  opa(iue  medium  into  a  peripheral  \'ein  has  doul)tlessl\' 
occurred  to  many  investigators  but  efforts  in  this  direction  ha\-e  not  been  pub- 
licized. Recent  preliminary  notes  by  a  group  of  in\'estigators  in  Algiers  (3)  sug- 
gested that  further  exploration  of  the  possibility  was  indicated. 

The  techni([ue  of  injection  is  identical  to  that  used  for  angiocardiography. 
In  addition,  tournicjuets  are  applied  to  th(>  3  other  extremities  so  as  to  occlude 
the  arterial  circulation  during  the  period  of  injection  and  filming.  An  antecubital 
vein  is  exposed  through  a  small  incision  under  local  anesthesia  and  a  Robb- 
Steinberg  cannula  introduced.  The  hub  of  the  cannula,  the  attached  stop-cock 
as  well  as  the  50  cc  .syringe  were  bored  to  ^12  gauge.  The  opacjue  material  in- 
jected was  70  per  cent  Urokon.  After  an  intra\'enous  test  for  sensiti\-ity,  50  cc  is 
injected  manually  within  one  second.  Serial  filming  of  the  head  is  begiui  3  to  4 
seconds  after  the  end  of  the  injection.  A  preliminary  determination  of  the  arm  to 
tongue  decholin  time  is  made  to  exclude  abnormalities  in  circulation  time. 

The  results  in  a  small  group  of  cases  indicate  that  intravenous  cerebral  angiog- 
raphy is  a  feasible  technique  (Figs.  1,  2).  Injection  of  more  than  50  cc  or  .simul- 
taneous injection  into  both  upper  extremities  would  doubtlessly  produce  greater 
opacification  but  probal)ly  with  greater  risk.  The  degree  of  opacification  obtained 
with  the  techni([ue  described  is  le.ss  than  with  direct  arterial  injection  but  appears 
to  be  sufficient  for  many  diagnostic  purposes. 

The  anticipated  advantages  of  intravenous  versus  intraarterial  injection  in- 
clude: 1)  Simultaneous  \-isualization  of  all  cerebral  vessels;  2)  Absence  of  com- 
plications due  to  extia\ asation  into  the  neck  or  to  manipulation  of  the  carotid 
or  vertebral  arteries.  Hemiplegia,  hemianopsia,  aphasia  or  con\'ulsions  have  not 
been  seen  by  us  after  intravenous  injectio)i  for  angiocardiography;  3)  Absence 
of  complications  due  to  accidental  injection  of  air  or  thrombotic  material  into 
the  arteries;  4)  Visualization  of  the  entire  cerebral  circulation  under  more 
physiological  conditions;  5)  Greater  ease  in  positioning  the  head;  0)  Less  radia- 
tion exposure  to  the  operator. 

The  disadvantages  of  intravenous  injection  include:  1)  Poorer  opacification 
of  the  cerebral  vessels;  2)  The  use  of  larger  (juantities  of  opaque  material,  in- 
creasing the  incidence  of  systemic  reactions;  3)  Greater  need  for  preci.sion  timing 
of  exposures;  4)  Superimposition  of  the  vasculature  of  the  two  sides  in  the  lateral 
projection.  It  .should  be  noted  that  the  systemic  reactions  to  50  cc  of  Urokon 
injected  as  rapidly  as  possible  have  been  minimal.  It  is  also  possible  to  develop 

'  From  the  Departments  of  Radiology  and  Neurology,  The  Mount  Sinai  Hospital,  New 
York,  N.  Y. 

62 


INTR.VVIONOUS  CKRKMHAL  .VN(  i !():;  RA  I'l  I  V 


63 


Fig.  1A.  Case  I..  (J.  AP  view  taken  7  sccoiids  aflcr  cml  of  injcrtioii  into  the  left  antecubi- 
tal  vein.  Left  middle  and  anterior  and  both  po.sterior  cerebral  arteries  are  visualized.  Small 
aneurysm  (arrow)  along  course  of  left  middle  cerebral  artery.  The  right  common  carotid 
artery  was  previously  ligated. 
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¥ni.  IB.  Case  L.  G.  Lateral  view  taki  n  m  .  -rcoiids  after  end  of  iiijei'tion  iiit(j  left  ante- 
cubital  vein.  Left  middle  cerebral,  basilar  and  both  posterior  cerebral  arteries  and  left 
anterior  cerebral  artery  with  large  pericallosal  branch  are  visualized.  Arrow  points  to 
aneurysm.  Both  vertebral  arteries  and  one  internal  maxillary  artery  are  also  demonstrated. 
The  bone  defects  are  due  to  a  burr  hole  and  subtemporal  decompression. 
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Fig.  2A.  Case  L.  K.  AP  view  taken  about  7  seconds  after  end  of  injection  into  the  right 
antecubital  vein.  Large  arterio-venous  anomah-  deep  in  the  right  cerebral  hemisphere  well 
demonstrated.  The  right  common  carotid  artery  was  previoush-  ligated.  Basilar  artery,  both 
posterior  cerebral  arteries,  left  carotid  syphon,  and  left  anterior  and  middle  cerebral  arteries 
filled. 
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Fig.  2B.  Case  L.  K.  Lateral  view  taken  about  9  seconds  after  end  of  injection.  Anomaly- 
is  well  demonstrated.  Hugely  dilated  internal  cerebral  vein,  posterior  collateral  veins  to 
superior  longitudinal  sinus  and  dilated  anterior  portion  of  inferior  longitudinal  sinus  visual- 
ized. The  carotid  syphon,  basilar,  posterior  communicating  and  jiosterior  cerebral  arteries 
are  simultaneously  filled. 
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automatic  timinj^  by  triggering  serial  filming  with  radioactive  isotopes.  With  a 
satisfactory  AP  view,  interpretation  of  the  lateral  projection  shonlcl  not  be 
difficult.  Stereoscopic  lateral  views  may  he  obtained  with  suitable  efjuipment  or 
multiple  injections.  Moreover,  there  is  frequently  sufficient  difference  in  the 
position  of  the  head  in  serial  films  to  produce  some  stereoscopic  effect. 

It  is  not  presently  anticipated  that  intravenous  cerebral  angiography  will 
replace  percutaneous  arterial  injection.  It  does  however  furnish  an  additional 
method  which  may  be  preferable  in  some  cases  such  as:  1)  In  children;  2)  In 
patients  with  one  carotid  artery  previously  ligated  or  thrombosed;  3)  In  patients 
who  require  vertebral  angiography;  4)  In  studies  of  disturbances  of  the  cerebral 
circulation,  e.g.,  cerebrosvascular  accidents  and  after  ligations  for  cerebral 
aneurysm. 
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ERNST  PHILIl'  BOAS,  M.I). 
1891-1955 

The  death  of  Ernst  Philip  Boas  on  March  9,  1955  preniatuicly  (h-prixed  man- 
kind of  a  devoted  servant.  Born  on  February  4,  1891,  of  an  illustrious  father,  he 
refused  to  bask  in  the  warmth  of  reflected  glory  and  shunned  reference  to  this 
happy  circumstance  with  an  intensity  equalled  only  by  his  love  for,  and  devotion 
to,  the  ideals  of  his  father,  Franz  Boas.  This  independent  spirit  with  which  Ernst 
Boas  made  no  compromise  throughout  his  years,  was  one  of  the  cornerstones  of 
his  life's  structure — a  structure  built  carefully  and  thoughtfully  as  he  matured. 
He  was  motivated  by  a  continuous  searching  for  the  truth  and  wherever  his  pur- 
pose led  him,  in  his  medical  and  social  endeavors  alike,  he  was  guided  intuitively 
by  this  basic  sense  of  truth,  as  also  by  an  uncompromising,  intellectual  integrity, 
and  by  a  reverence  for  tradition.  Neither  a  blind  follower  nor  a  revolutionary  dis- 
possessor  of  the  past,  he  respected  and  borrowed  from  the  past  what  was  sound 
and  useful. 

At  Columbia's  College  of  Physicians  and  Surgeons,  where  he  was  graduated  in 
1914,  his  ability  was  clearly  recognized.  After  serving  his  interneship  on  the  wards 
of  the  Mount  Sinai  Hospital  he  entered  the  Medical  Corps  of  the  Army  and 
served  during  the  years  1917-1918  as  a  heart  specialist.  His  interest  in  diseases 
of  the  heart  was  already  manifest  at  this  early  stage  of  his  de\'elopment.  In  1920 
he  became  Medical  Director  of  the  Montefiore  H(jspital  for  Chronic  Diseases  and 
served  until  1929.  During  this  period  he  made  many  scientific  and  clinical  studies 
in  the  field  of  heart  diseases,  and  became  interested  in  the  need  for  better  com- 
munity planning  for  the  care  of  the  chronically  ill.  He  pul)lished  much  and  gave 
many  addresses  throughout  the  country  on  this  subject.  As  C'hairman  of  the 
Committee  on  Chronic  Illness  of  the  Welfare  Council  of  the  City  of  New  York 
he  continued  the  progress  made  in  the  public  education  concerning  the  needs  of 
the  chronic  sick.  Largely  through  the  efforts  and  pressures  of  this  committee  the 
Municipal  Hospital  for  Chronic  Diseases,  on  Welfare  Island,  now  known  as  the 
Goldwater  Memorial  Hospital,  was  constructed.  In  1929  he  joined  the  Mount 
Sinai  Hospital  staff  as  Associate  Physician,  and  the  teaching  staff  of  the  College 
of  Physicians  and  Surgeons,  and  served  with  diligence  and  esteem  in  these 
capacities  for  22  years.  His  retirement  from  acti\('  hospital  service  in  1951  saw 
no  relaxation  in  this  man's  pursuit  for  medical  truth.  He  immediately  plunged, 
with  consummate  energy,  into  the  job  of  directing  a  large  research  program, 
launched  by  the  Sidney  Hillman  Health  Center,  and  he  worked  actively  and 
fruitfully  with  this  group  to  his  last  days,  publishing  reports  on  clinical  studies  of 
atherosclerosis.  Throughout  the  period  from  1929  to  his  death  he  devoted  himself 
largely  to  a  very  acti\'e  private  practice  in  the  treatment  of  cardiac  diseases  and 
continued  to  publish  clinical  rcpoits  and  l)()()ks  dealinu,  with  heart  diseases  and 
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Ihe  care  of  tho  chroiiic  sick.  An  important  sognicnt  of  his  life  was  devoted  to  the 
creation,  in  li)3i),  and  the  subs(Hiuent  development,  of  the  Physicians  Forum  for 
t  lie  study  of  medical  care,  an  organ  devoted  to  the  improvement  of  medical  care 
and  the  adaptation  of  medicine  to  social  needs  and  uses.  His  tireless  efforts  with 
the  National  Committee  for  Resettlement  of  Foreign  Puysicians  helped  many 
victims  of  Hitlerian  brutalitarianism  find  personal  and  scientific  refuge  in  a 
receptive  soil.  Although  secure  in  his  position  as  an  eminent  cardiologist  and 
internist,  he  was  driven  by  an  impelling  sense  of  social  consciousness  to  better  the 
welfare  of  mankind.  This  took  him  into  many  fields;  differing  facets  of  his  life's 
work  and  devotion.  In  all  of  these,  the  qualities  and  virtues  which  endeared  him 
to  his  friends,  associates  and  colleagues  were  always  apparent;  his  boundless 
energy  and  indomitable  courage  in  the  fight  for  just  cause,  regardless  of  its  popu- 
larity; his  remarkable  selflessness  which  directed  his  thoughts  and  efforts  always 
to  others;  his  warmth  of  human  understanding;  his  quiet  modesty;  his  deep 
compassion  for  the  suffering;  his  regard  and  respect  for  the  opinions  of  others. 

Throughout  the  fabric  of  his  medical  life  mns  the  thread  of  his  desire  and  great 
capacity  for  teaching.  His  sound  medical  judgement,  his  penetrating  analysis  of 
problems  of  illness,  and  his  fatherly  concern  with  the  development  of  the  young 
physician  have  endeared  him  to  all  his  students.  A  few  of  them  who  chose  to 
maintain  a  close  medical  relationship  with  Ernst  Boas  were  the  fortunate  recipi- 
ents of  this  constant  source  of  teaching  and  inspiration. 

Hyman  Levy,  M.D. 


Joseph  F.  Cullmax,  Jk. 
1883-1955 
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JOSEPH  F.  CULLMAN,  JR. 
1883-1955 

Fifty-eight  coiLsccutixc  .years  of  family  service  as  Trustee  of  The  Mount  Sinai 
Hospital  were  interrupted  by  the  death  of  Joseph  Cullman,  Jr.  on  March  18, 
1955.  The  tradition  that  only  one  member  of  a  family  be  a  member  of  the  Board 
of  Trustees  at  a  time,  and  the  long,  fruitful  life  of  his  father,  Joseph  F.  Cullman, 
made  his  own  succession  late.  This,  and  his  demise  at  the  peak  of  his  powers  at 
seventy-two,  cut  his  tenure  relatively  .short;  albeit  he  served  as  Tru.stee  some 
.seventeen  important  years,  and  as  Treasurer  of  the  Ho.spital  for  twelve  years. 
The  welfare  of  the  Hospital  Avas  his  heritage,  and  his  interest  in  the  Hospital  and 
service  to  it  long  antedated  his  appointment  as  Trustee. 

It  was  fitting  that  he  continue  the  peculiar  interest  of  Joseph  Cullman  in 
Medical  Education-work  which  was  pathfinding  for  its  time.  It  was  right  that 
he  succeed  to  the  Chairmanship  of  the  Committee  on  Medical  Education.  The 
eleven  physicians  constituting  the  Hou.se  Staff  in  1897  had  mushroomed  to  almost 
one  hundred  (now  to  two  hundred) ;  the  small  but  seminal  institution  on  Sixty- 
seventh  Street  had  grown  to  the  spreading  giant  at  One  Hundredth  Street.  Lec- 
tures, courses,  teaching  programs  had  multiplied  many  times.  Formal  and  in- 
formal instruction  were  now  recognized  as  necessary  parts  of  the  training  of  the 
doctor.  Into  every  detail  of  this  once  vi.sionary  but  now  universally  recognized 
as  essential  program  Joseph  Cullman,  Jr.  threw  him.self  with  the  lusty  vigor  and 
incisive  intelligence  which  characterized  his  living.  A  patron  of  this  Journal,  who 
fought  almost  single-handedly  for  its  survival  when  the  death  of  its  foiuiding 
editor  and  his  succes.sor  within  a  few  months  of  each  other  left  it  tottering,  it  is 
proper  that  we  memorialize  his  passing. 

His  zest,  his  joyousness,  his  strength  long  will  be  missed  and  long  remembered. 

Lester  R.  Tuchm.\n,  M.D. 
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CLINICAL  EXPERIENCES  WITH  THE  L.E.  CELL  TEST* 


STANLEY  L.  LEE,  M.D. 
New  York,  N.  Y. 

The  L.E.  cell  test  was  described  in  1948  by  Hargraves,  Richmond  and  Morton 
(1)  who  reported  that  L.E.  cells  had  been  found  in  over  25  cases  of  acute  lupus 
erythematosus.  Since  that  time  it  has  come  into  wide  general  use  as  a  diagnostic 
test  for  that  disease.  Although  most  writers  agree  that  the  test  is  a  valuable  one, 
there  is  considerable  disagreement  as  to  the  precise  degree  of  reliance  which  can 
be  placed  on  it. 

Experience  at  The  Mount  Sinai  Hospital  has  shown  the  test  to  be  both  sensi- 
tive and  highly  specific.  The  purpose  of  this  report  is  to  summarize  that  experi- 
ence. 

MATERIALS  AND  METHODS 

Patients  included  in  this  series  have  been  observed  in  the  wards,  the  out- 
patient department  and  the  private  pavilion  of  the  Mount  Sinai  Hospital.  Data 
have  been  collected  from  June,  1949  (when  L.E.  cell  tests  were  first  done  with  any 
regularity  in  this  hospital)  through  September,  1954;  a  period  of  over  five  years. 

From  June,  1949  through  August,  1950,  L.E.  cells  were  routinely  searched  for 
in  smears  prepared  from  the  buffy  coat  of  heparinized  peripheral  blood  (2). 
Since  then  clotted  blood  has  been  used  as  a  source  of  L.E.  cells.  The  method,  which 
has  been  reported  previously  (3),  recently  has  been  modified  as  follows: 

1.  1  to  5  cc  of  blood  is  collected  in  a  clean  dry  test  tube,  allowed  to  clot,  and 
incubated  in  a  37°C.  water  bath  for  2-4  hours. 

2.  The  tube  is  centrifuged  at  1500  rpm  for  5  minutes  to  separate  the  serum 
which  is  then  discarded. 

3.  The  clot  is  broken  up  with  an  applicator  stick. 

4.  A  small  drop  of  liciuid  extracted  from  the  clot  is  spread  thinly  on  a  clean 
glass  slide,  and  stained  by  the  Jenner-Giemsa  method. 

When  the  clot  test  for  L.E.  cells  is  doubtful,  an  indirect  method  has  been  em- 
ployed using  washed  normal  leukocytes  (and  platelets)  incubated  Avith  serum 
from  the  patient  (4).  This  latter  test  is  useful  in  any  of  the  following  circumstan- 
ces: 

(1)  if  the  clot  test  gives  doubtful  results. 

(2)  if  the  patient  has  severe  thrombocytopenia. 

(3)  if  the  patient  has  a  natural  circulating  anticoagulant. 

RESULTS 

Since  June  1949,  when  examinations  for  L.E.  cells  were  first  performed  in  the 
Hematology  Laboratory,  approximately  4200  tests  have  been  carried  out  on 
about  1500  patients.  Positive  tests  have  been  obtained  in  72  patients  (Table  I). 

From  the  Department  of  Hematology,  The  Mount  Sinai  Hospital,  New  York,  N.  Y. 

*  This  investigation  was  supported  by  a  research  grant  (A-221)  from  the  National  In- 
stitute of  Arthritis  and  Metaljolic  Disease.s,  of  the  National  Institutes  of  Health,  U.  S.  Pub- 
lic Health  Service,  and  by  the  A.  A.  List  Fund. 
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TABLE  I 


L.E,  Ceil  Test 


Clinical  and  Pathological  Diagnosis 


Positive 


Negative 


Systemic  L.E.  .  . 
?  Systemic'  L.IO. 
Other  diagnosis 


66 
6 
0 


1 

3 

ca.  1500 


Cases  of  Systemic  Lupus  Erythematosus 


During  the  same  poriod,  the  diagno.si8  of  systemic  lupus  erythematosus  has 
been  made  67  times,  in  as  many  patients.  This  diagnosis  has  been  made  on  the 
basis  of  the  usual  clinical  and  laboratory  evidence.  Post-mortem  examination  has 
been  performed  in  20  of  the  67  cases,  and  each  time  has  confirmed  the  clinical 
diagnosis. 

In  66  of  the  67  patients,  tests  for  L.E.  cells  have  been  positive  (Ta!)le  I).  The 
test  has  not  been  positive  in  every  case  every  time  it  has  been  performed.  How- 
ever, in  64  of  the  66  cases,  a  positive  test  has  been  obtained  at  the  time  of  the 
initial  hospitalization.  Many  of  the  patients  have  continued  to  have  positive  L.E. 
cell  tests  whenever  they  have  been  reexamined.  In  a  few  cases  the  test  has  been 
temporarily  negative  at  one  time  during  the  course  of  the  disease,  but  became 
positive  later.  Fluctuations  in  the  degree  of  po-sitivity  of  the  L.E.  cell  test  have 
followed  the  clinical  course  in  most  cases — when  the  disease  is  most  active,  the 
test  is  more  markedly  positive — but  there  have  been  enough  exceptions  to  this 
type  of  correlation  to  render  the  test  of  little  value  as  an  indicator  of  activity  in 
an  individual  case. 

Two  patients  in  this  series  had  negative  tests  during  their  initial  hospitaliza- 
tion periods.  In  neither  of  these  cases  was  the  indirect  test,  using  normal  buffy 
coat  and  the  patient's  serum,  performed.  One  of  these  patients,  (S.S.),  a  31-yr. 
old  woman,  at  the  time  of  her  first  admission  had  severe  thrombocytopenia 
which  was  accompanied  by  purpura  and  severe  menorrhagia.  A  splenectomy  was 
performed,  her  platelets  rose  to  normal,  and  she  was  discharged.  She  returned  four 
months  later,  still  with  normal  platelets,  but  complaining  of  joint  pains  and  fever. 
The  L.E.  cell  test  was  then  positive. 

The  second  patient,  (B.V.)  a  28-yr.  old  woman,  entered  because  of  two  years 
of  intermittent  fever,  migratory  arthralgias,  and  weakness.  She  had  albuminuria, 
microscopic  hematuria,  anemia,  leukopenia,  moderate  thrombocytopenia,  a 
weakly  positive  Coombs  test,  and  a  biological  false  positive  serologic  test  for 
syphilis.  Numerous  L.E.  cell  tests  were  negative.  At  about  this  time  studies  of  the 
relationship  of  blood  clotting  to  the  L.E.  cell  phenomenon  (5)  had  showTi  that 
platelets  and  thromboplastin  were  necessary  to  the  phenomenon.  A  circulating 
anticoagulant  interfering  with  the  action  of  thromboplastin  had  been  found  in 
two  cases  of  systemic  lupus  erythematosus  (6).  It  was  reasoned  that  thrombo- 
cytopenia in  combination  with  a  circulating  anti-coagulant  of  this  type  might 
well  interfere  with  the  demonstration  of  L.E.  cells  even  when  the  L.E.  cell  factor 
was  actually  present.  Clotting  studies  were  carried  out  in  this  patient  and  showed 
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the  presence  of  a  circulating  anticoagulant  which  had  not  caused  clinical  mani- 
festations. These  studies  ha\'e  been  reported  elsewhere  (7).  When  the  indirect 
L.E.  cell  test  was  carried  out,  with  rabbit-brain  thromboplastin  (Difco)  added  to 
the  tube,  L.E.  cells  were  found.  Subse(iuently  the  test  was  repeated  without 
thromboplastin,  but  with  buffy  coat  from  a  patient  with  a  very  high  platelet 
count,  and  again  it  was  positive. 

Failure  to  demonstrate  L.E.  cells  in  these  two  patients  during  their  initial  hos- 
pitahzation  periods  probably  represents  a  failure  of  technicjue.  Had  the  relation- 
ship between  blood  clotting  and  the  L.E.  cell  phenomenon  been  better  understood, 
and  had  the  indirect  test  been  performed,  it  is  po.ssible  that  positive  tests  would 
have  been  obtained  more  rapidly.  In  one  case  severe  thrombocytopenia,  and  in 
the  other  the  combination  of  thrombocytopenia  and  anticoagulant,  invalidated 
the  simple  clot  test. 

One  patient  with  systemic  lupus  erythematosus  has  had  negative  L.E.  cell  tests 
on  numerous  occasions,  and  has  never  been  found  to  have  a  positive  one  (Table  I). 

This  patient,  E.  O.,  a  16  year  old  girl,  was  first  seen  at  the  Mount  Sinai  Hospital  in 
March  of  1948  because  of  fever,  joint  pains  and  a  facial  rash.  There  was  not  at  that  time,  nor 
at  any  subsequent  time  during  the  following  Ql'2  years,  anemia,  leukopenia,  increased  eryth- 
rocyte sedimentation  rate  or  urinary  abnormality.  The  rash  was  considered  typical  of  lupus 
er.vthematosus  by  the  dermatologists,  and  a  diagnosis  of  sytemic  lupus  erythematosus  was 
made.  In  1951  she  returned  to  the  hospital  because  of  purpura  and  a  petechial  eruption  of 
two  years  duration.  Her  rash,  fever  and  joint  pains  had  waxed  and  waned  in  the  interval. 
She  was  found  to  have  marked  thrombocytopenia,  increased  bleeding  time,  absent  clot 
retraction  and  impaired  prothrombin  consumption.  Blood  studies  were  otherwise  normal. 
Bone  marrow  aspiration  was  attempted  unsuccessfully;  surgical  bone  marrow  biopsy,  how- 
ever, revealed  a  richly  cellular  marrow  showing  no  abnormality  other  than  an  increase  in 
the  number  of  megakaryocytes  and  decreased  platelet  formation.  After  splenectomy  was 
performed,  there  occurred  a  prompt  rise  in  platelet  count  to  normal  levels,  and  concomitant 
cessation  of  bleeding. 

Her  course  since  splenectomy  has  been  marked  by  thesameintermittent  joint  pains,  fever 
and  recrudescence  and  remission  of  her  rash,  as  during  the  early  stages  of  her  disease.  Her 
platelet  count  has  continued  to  be  normal,  and  all  laljoratory  investigations  have  shown  no 
abnormality. 

Histology  of  the  spleen  removed  at  operation  was  typical  of  systemic  lupus  erythemato- 
sus. There  was  very  marked  "onion  skin"  peri-arterial  fibrosis.  No  hematoxylin-staining 
bodies  were  seen  however. 

The  test  for  L.E.  cells  was  first  attempted  on  this  patient  in  April,  1948,  using 
bone  marrow  as  in  Hargraves'  original  report.  No  L.E.  cells  were  found  then.  On 
at  least  eight  .subsequent  occasions  the  test  has  been  performed  by  all  three  of 
our  methods,  always  with  negative  results. 

Doubtful  Cases 

There  have  been,  during  the  period  of  this  study,  three  additional  patients  in 
whom  the  diagnosis  of  systemic  lupus  erythematosus  has  been  strongly  suspected, 
and  in  whom  the  test  foe  L.E.  cells  has  been  consistently  negative  (Table  I).  In 
patient  E.  O.,  cited  above,  there  was  histologic  proof  of  the  diagnosis.  In  the 
other  three  no  such  proof  is  available. 
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Six  otluM"  pationts,  in  the  opinion  of  most  clinical  observers,  did  not  have 
systemic  lupus  erythematosus,  but  showed  posit  i\'e  L.K.  cell  tests  at  one  time  or 
another  (Table  I).  Each  one  of  these  cases  had  one  or  more  features  known  to  be 
associated  with  systemic  lupus:  I.  S.,  a  man  of  47,  had  acciuired  hemolytic  anemia 
and  a  positive  Wassermaim  test.  F.  S.,  a  woman  of  48,  had  an  unusual  hemolytic 
anemia,  arthralgias,  fever  and  a  l)iologic  false  positive  serologic  test  for  syphihs. 
C.  C,  a  man  of  45,  has  cripj)ling  rheumatoid  arthritis.  M.  M.,  a  woman  of  47, 
has  anemia,  leukopenia,  and  thrombocytopenia,  a  circulating  anticoagulant, 
a  facial  rash  and  epilepsy.  B.  R.,  a  woman  of  40  with  a  proved  diagnosis  of  in- 
terstitial pulmonary  fibrosis  (Hamman-Rich  disease)  has  recently  developed 
arthralgias,  fever,  and  a  butterfly  facial  rash.  M.  S.,  a  (iO  yr.  old  man  with  epilep- 
tiform convulsions,  leukopenia,  and  monocytosis  was  thought  to  have  systemic 
lupus  over  a  period  of  a  year,  but  has  recently  de\'eloped  a  frank  mveloblastic 
leukemia. 

Cases  with  PosUive  L.E.  Cell  Tests  and  Diagnosis  Other  than  Systemic 
Lupus  Erythematosus 

In  the  entire  series  of  about  4200  tests,  positive  tests  were  not  obtained  in  any 
patients  with  diagnoses  other  than  systemic  lupus,  except  for  the  six  doubtful 
cases  discussed  abo\'e  (Table  I). 

Special  efforts  were  made  to  perform  L.E.  cell  tests  on  patients  with  penicillin 
hypersensitivity,  multiple  myeloma,  pernicious  anemia  in  relapse,  miliary  tuber- 
culosis and  apresoline-treated  hypertension  (only  a  few  patients  of  this  last 
category  have  so  far  been  tested,  however). 

DISCUSSION 

In  an  attempt  at  evaluation  of  the  L.E.  cell  test,  it  is  difficult  to  avoid  circular 
reasoning.  The  prestige  of  the  test  is  great,  and  there  is  a  tendency  on  the  part 
of  internists  to  accept  it  as  a  pathognomonic  sign.  Diagnoses  based  entirely  or 
largely  on  this  test  in  the  absence  of  other  criteria  for  systemic  lupus,  ought  not  to 
be  used  as  evidence  for  the  diagnostic  value  of  the  L.E.  cell.  The  attempt  has  been 
made,  in  the  present  series,  to  obviate  this  difficulty  by  rigid  exclusion  of  those 
cases  in  which  evidence  of  lupus  other  than  the  L.E.  cell  was  unconvincing.  Such 
cases  were  placed  in  the  "doubtful"  category.  Of  the  remaining  67  cases  of  sys- 
temic lupus  erythematosus,  have  had  positive  tests.  In  several  of  these,  the 
diagnosis  was  made  on  the  basis  of  this  test,  and  confirmed  by  subsequent  events. 
Admission  diagnoses  in  some  of  these  cases  have  included  subacute  bacterial 
endocarditis,  nephrotic  stage  of  chronic  glomerular  nephritis,  acute  glomerular 
nephritis,  acute  thrombocytopenic  purpura,  acquired  hemolytic  anemia,  pleuris>' 
with  effusion,  chronic  encephalitis,  Hodgkin's  disease  and  rheumatoid  arthritis. 
In  every  case,  however,  subsetjuent  events  clarified  the  diagnosis  and  estal)lished 
it  as  systemic  lupus  erythematosus. 

Although,  in  our  experience  so  far,  no  positive  L.E.  cell  tests  have  been  ob- 
tained in  patients  pro\-ed  not  to  ha\'e  systemic  lupus  erythematosus,  the  test 
should  not  be  used  as  pathognomonic  evidence  of  the  disease.  No  relationship 


78 


STAXLEY  L.  LEE 


other  than  an  empiric  one  has  yet  been  established  between  the  L.E.  cell  phenome- 
non and  other  manifestations  of  systemic  lupus.  Until  such  time  as  the  relation- 
ship of  the  L.E.  cell  phenomenon  to  the  pathologic  process  in  lupus  is  defined,  the 
test  must  be  used  as,  for  instance,  the  Wassermann  test  is  used  in  the  diagnosis 
of  syphilis;  as  an  important  aid,  but  not  the  sine  qua  non  in  diagnosis. 

SUMM.\RY 

Experience  with  the  L.E.  cell  phenomenon  at  The  Mount  Sinai  Hospital  has 
been  summarized.  In  a  total  of  about  4200  tests,  positive  findings  have  been 
shown  in  72,  66  of  which  had  systemic  lupus  erythematosus.  Evidence  in  the 
remaining  six  cases  was  suggestive,  but  not  diagnostic  of  systemic  lupus.  In 
none  of  the  six  was  another  diagnosis  apparent  which  would  satisfactorily  explain 
all  the  findings.  Xo  proved  "false  positive"  L.E.  cell  tests  have  been  encountered. 
One  case  of  proved  systemic  lupus  has  had  consistently  negative  tests. 
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GENERALIZP^D  HERPES  ZOSTER  INITIATING  A  MINOR 
EPIDEMIC  OF  CIIIGKEXPOX 


HOWARD  L.  MOSCOVITZ,  M.D. 
Ne^v  York,  N.  Y. 

The  peculiar  relationship  between  herpes  zoster  and  varicella  has  been  re- 
peatedly pointed  out  since  von  Bokay  (1)  in  1888  first  suggested  the  etiologic 
similarity  between  the  two  diseases.  Since  that  time  a  large  number  of  observa- 
tions in  epidemiologic,  immunologic  and  morphologic  fields  have  served  to  focus 
attention  on  the  problem,  but  have  not  completely  clarified  it. 

In  the  epidemiologic  sphere,  there  are  numerous  examples  of  varicella  rising 
from  contact  with  cases  of  herpes  zoster  (2-7).  The  reverse  situation,  namely, 
herpes  zoster  contracted  from  varicella  is  more  unusual,  but  such  reports  have 
appeared  (2,  4,  7,  8,  9).  Small  epidemics  of  zoster  occasionally  occur  (10,  11). 
Von  Bokay  in  analyzing  the  incidence  of  this  disease  over  a  ten  year  period  in 
Budapest  found  a  regularly  occurring  zoster  peak  one  month  before  the  varicella 
peak.  Rivers  and  Eldridge  (12)  in  New  York,  disagree  with  these  findings. 
Studies  of  the  incidence  of  herpes  zoster  in  isolated  communities  appear  to  cast 
doubt  upon  the  identity  of  the  two  viruses.  Cantor  (1.3)  reported  that  zoster  is 
quite  common  on  Christmas  Island,  while  varicella  is  unknown.  Wooley  (14) 
found,  on  the  island  of  Tristan  da  Cunha,  that  cases  of  zoster  failed  to  give  rise 
to  any  varicella  although  the  population  must  have  been  susceptible  to  chicken- 
pox,  since  it  had  never  been  seen  there.  On  the  other  hand,  Peterson  and  Black 
(15)  describe  varicella  apparently  due  to  exposure  to  zoster  in  an  isolated  com- 
munity on  Shetland  Island  where  it  was  unlikely  that  other  sources  of  varicella 
could  have  been  overlooked.  Twenty  outbreaks  of  chickenpox  which  could  be 
traced  to  ca.ses  of  zoster,  were  studied  by  the  British  School  Board  (7).  The 
attack  rate  was  found  to  be  only  0.97  %  in  such  cases,  while  a  varicella  initiated 
outbreak  showed  an  attack  rate  of  3.86%.  No  significant  statistical  difference 
could  be  detected  with  reference  to  a  past  history  of  chickenpox  when  a  group  of 
children  with  herpes  zoster  were  compared  with  a  group  of  control  children.  This 
may  be  taken  as  evidence  that  zoster  is  not  merely  an  altered  clinical  mani- 
festation of  the  same  virus  in  a  patient  who  has  previously  had  chickenpox,  and 
that  chickenpox  does  not  immunize  against  zoster.  It  appears,  however,  that 
varicella  in  children  is  more  often  responsible  for  zoster  in  exposed  adults,  than 
in  exposed  children  (16). 

Experimental  inoculation  studies,  both  human  and  animal,  are  widely  (juoted 
to  empha.size  the  identity  of  the  viruses  of  chickenpox  and  herpes  zoster.  Kundra- 
titz  (17)  inoculated  28  normal  children  with  the  fluid  taken  from  the  vesicles  of 
cases  of  zoster.  Seventeen  of  the  children  developed  local  papules  and  vesicles,  9 
to  12  days  later,  while  three  children  came  down  with  typical  varicella.  Inocula- 
tion of  children  with  a  past  history  of  chickenpox  failed  to  produce  lesions. 
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Kiuulratitz  reported  that  the  childron  llius  inoculated  w  ith  zoster  fluid  were  later 
immune  to  iiijeetious  of  x-aricella  fluid.  Ahramson  (18)  reports  a  similar  experi- 
ence, however,  Lautla  and  Stohr  (19)  coukl  not  reproduce  these  results.  Bruus- 
gaard  (20)  produced  varicella-like  \-esicles  at  the  site  of  inoculation  of  zoster 
fluid  into  one  child,  and  then  was  able  to  prtxluce  a  generalized  varicelliform 
eruption  f4  days  later  in  a  second  subject.  This  latter  child's  brother  developed 
typical  varicella  14  days  later.  In  contrast,  it  appears  that  adults  are  not  sus- 
ceptible to  skin  inoculation  with  zoster  fluid  (21).  Animal  experiments  ha\-e  been 
less  definitive  (22-24).  Stokes  (16),  after  reviewing  the  evidence,  feels  that  there 
is  no  conclusive  evidence  that  any  animal  host  outside  of  man  is  clearly  sus- 
ceptible to  either  of  the  infectious  agents. 

Immunologic  studies  appear  to  ha\-e  tlemonstrated  a  definite  similarity  between 
zoster  and  chickenpox  although  their  antigenic  identity  is  by  no  means  accepted 
as  proven  (12).  Using  zoster  vesicle  fluid  or  varicella  crusts  as  an  antigen,  equally 
good  complement  fixation  was  obtained  in  the  presence  of  either  zoster  or  varicella 
convalescent  seiaim  ('A,  25,  26).  Zoster  and  varicella  fluid  both  agglutinate  zoster 
elementary  bodies,  but  zoster  serum  agglutinated  varicella  elementary  bodies  to 
a  somewhat  lower  titre  than  zoster  elementary  bodies.  One  postulated  explana- 
tion for  this  phenomenon  is  that  the  viruses  may  elaborate  soluble  antigens 
detectable  by  the  methods  of  complement  fixation,  but  which  are  not  recog- 
nizable by  the  techniciue  of  agglutination. 

Morphologically,  the  vesicles  in  the  two  diseases  appear  identical  on  mi- 
croscopic section,  as  do  the  inclusion  })odies  (27,  22).  These  elementary  bodies  of 
\-aricella,  as  seen  inider  the  electron  microscope,  first  descriljed  by  Ruska  (28)  in 
1943  and  independently  by  Nagler  and  Rake  (29,  30),  are  indistinguishable  in 
size  and  shape  from  herpes  zoster  bodies. 

The  following  case  I'eport  describes  a  minor  epidemic  of  classical  chickenpox, 
involving  a  group  of  14  atlults,  initiated  by  a  case  of  generalized  herpes  zoster. 
The  sole  secondary  case  of  herpes  zoster  which  may  have  been  contracted  from 
exposure  to  the  original  source  case  was  the  only  individual  in  the  entire  group 
studied  who  had  pre\'iously  had  chickenpox. 

CASE  REPORT 

S.  M.,  ii  67  j^ear  old  white  housewife,  first  became  ill  with  severe,  generalized  pruritus  two 
years  before  her  final  admission  to  Mount  Sinai  Hospital.  At  the  onset  of  her  illness,  her 
skin  apparently  had  been  normal,  but  within  a  few  months  diffuse  erythema  and  induration 
involving  the  skin  of  the  anterior  chest  wall  and  upper  extremities  appeared.  Six  months 
later,  a  skin  biopsy  was  performed  at  another  hospital  and  this  was  reported  to  show  mycosis 
fungoides.  At  that  time  the  peripheral  blood  count  was  normal.  She  was  given  small  doses 
of  radiotherapy  to  the  involved  areas  of  skin  over  a  period  of  four  months,  without  relief. 
She  was  first  admitted  to  Mount  Sinai  Hospital  in  March  of  1952,  a  chronically  ill  patient 
with  severe  and  intractable  generalized  pruritus.  There  was  diffuse  lymphadenopathy ; 
the  nodes  were  firm  and  measured  about  1-2  cm.  in  diameter.  The  liver  was  moderately 
enlarged  but  the  spleen  could  not  be  felt.  The  skin  was  erythematous,  thickened  and  in- 
durated and  was  covered  with  excoriations.  The  cutis  was  universally  involved  except  for 
the  face,  lower  legs  and  sub-mammary  areas. 

Laboratory  examination  at  that  time,  revealed  a  hemoglobin  of  10  Gm.%  and  a  leukocyte 
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count  of  137,000  per  cu.  mm.  The  dilTerential  white  coimt  showed  that  90%  of  the  cells  were 
of  the  Ij'mphoeyt ic  scries  and  blast  forms  ranged  from  4  to  34%  on  several  occasions.  The 
platelets  were  depressed  to  70,(X)()  jw-r  cu.  mm.  The  bone  marrow  was  infiltrated  with  78% 
l\  inphocytes  and  6%  l)lasts.  A  lymph  node  biopsj'  at  that  time  was  reported  as  com[)atible 
\\\\h  the  diagnosis  of  chronic  lymphatic  leukemia. 

Therapy  was  begun  witli  nitrogen  mustard.  A  total  dose  of  0.4  mgm  per  kilogram  was 
admitiistered  intravenously  .  There  was  no  appreciable  change  in  her  clinical  or  hematologic 
status  and  the  white  count  remained  elevated  at  fit), 000  per  cu.  mm.  The  patient  was  placed 
on  a  maintenance  dose  of  100  mgms  of  oral  cortisone  daily  and  discharged  to  the  out-patient 
il(ipartment,  not  significantly  improved.  In  the  subsequent  five  months  she  received  six 
blood  transfusions.  One  week  before  her  second  and  last  admission  to  the  hospital  in  Nov. 
l'.)52,  there  developed  a  burning  skin  eruption  over  the  right  side  of  the  forehead,  scalp  and 
right  ej-e  which  resulted  in  complete  closure  of  the  eye.  For  this  reason  she  sought  re-ad- 
mission to  the  hospital. 

Physical  examination  revealed  a  temperature  of  100°,  Resp.  20/min.,  P.R.  88/min.  B.  Pr. 
150/90  mm.  Hg.  There  was  marked  evidence  of  weight  loss.  A  vesicular,  partially  necrotic, 
crusted  and  weeping  skin  lesion  typical  of  herpes  zoster  was  noted  in  the  distribution  of  the 
first  division  of  the  right  trigeminal  nerve.  Both  lids  of  the  right  eye  were  edematous  and 
completely  occluded  the  palpebral  fissure.  No  corneal  ulceration  was  seen.  The  nose  was 
uninvolved.  There  was  a  moderate  generalized  lymphadenopathy.  Heart  and  lungs  were 


Fig.  1.  The  apf)earance  of  the  patient  after  generalization  of  the  herpes  zoster  ophthalmi- 
cus had  taken  place.  Note  the  universal  distribution  and  the  hemorrhagic  character  of  the 
rash. 


Fig.  2.  Close-up  view  of  the  disseminated  vesicular  lesions  on  the  forearm.  The  vesicles 
appear  uniform  in  size  and  age  and  a  central  umbilication  can  be  seen. 


Fig.  3.  Appearance  of  the  patient's  face  demonstrating  the  necrotic  change  in  the  herpes 
zoster  lesion  over  the  distribution  of  the  first  branch  of  the  right  trigeminal  nerve. 
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normal.  The  liver  was  large  and  firm  and  oxtcndcd  six  fingers  below  the  right  costal  margin. 
The  spleen  could  not  be  felt.  The  skin  revealed  the  same  diffuse,  ('hronic'ally  liclHsnified 
condition  vvliich  had  been  noted  on  the  previous  hospital  admission.  No  satellite  or  dis- 
seminated vesicular  lesions  were  noted  apart  from  the  ])reviously  described  herpes  zoster 
ophthalmicus. 

Laboratory  examination  showed  a  hemoglobin  of  6.3  Gm.%  and  a  white  blood  count  of 
160,000  per  cu.  mm,  with  97%  Ij  inphocytes  and  one  blast.  Platelet  count  was  20,000  per  cu. 
mm. 

Two  days  after  admission  to  the  hospital,  the  first  satellite  vesicular  lesion  was  seen  on 
the  anterior  chest.  Within  the  course  of  24  hours,  the  skin  became  covered  with  innumerable 
umbilicated,  purplish-red,  tense  vesicles  and  small  bullae.  No  area  was  spared,  including  the 


Fig.  4.  Histologic  sections  of  the  skin  lesion,  a.  Low  power  view  of  a  typical  vesicle,  b. 
High  power  view  demonstrating  the  marked  ballooning  of  the  cells  and  the  characteristic 
inclusion  bodies. 
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palms  and  soles  (Fig.  1  and  2).  The  area  of  the  original  herpes  zoster  ophthalmicus  had  now- 
become  completely  blackened,  crusted  and  necrotic  (Fig.  3).  Aspiration  of  the  larger  bullae 
yielded  sero-sanguinous  fluid  which  on  stained  smear  revealed  balooned-out  epithelial  cells 
containing  eosinophilic  inclusion  bodies. 

It  appeared  that  the  patient  had  developed  generalized  herpes  zoster  in  the  course  of 
chronic  lymphatic  leukemia.  The  degree  to  which  maintenance  cortisone  therapj' had  altered 
the  clinical  picture  was  difficult  to  evaluate.  At  the  time  alternate  diagnoses  of  hemorrhagic 
smallpox  and  hemorrhagic  leukemia  cutis  were  seriously  considered.  The  patient  was 
treated  with  large  doses  of  penicillin  and  aureomycin  and  was  given  several  blood  trans- 
fusions. Her  temperature  rose  to  104°,  she  became  severely  toxic  and  died  one  week  after 
the  appearance  of  the  disseminated  eruption. 

Post-mortem  examination  revealed  findings  of  chronic  lymj)hatic  leukemia  with  involve- 
ment of  lymph  nodes,  bone  marrow,  liver,  kidney  and  spleen.  The  skin  showed  areas  of 
vesicle  formation  well-demarcated  in  the  epidermis  containing  serosanguinous  fluid  with 
many  ghost  cells  (Fig.  4).  The  prevesicle  stage,  microscopically,  showed  epidermal  cells 
which  were  distorted  and  swollen  with  eosinophilic  nuclear  inclusions  and  occasional  multi- 
nucleated cells.  No  leukemic  infiltration  was  seen  in  the  skin,  nor  in  the  nerve  roots  or 
ganglia  that  were  studied. 

THE  OUTBREAK 

Much  of  the  mystery  concerning  the  diagnosis  was  dispelled  when  a  series 
of  undoubted  and  classical  cases  of  chickenpox  appeared  among  the  patient's 
contacts.  Three  days  after  her  death  and  10  days  after  the  appearance  of  the 
disseminated  eruption,  a  grandchild  of  the  patient  developed  chickenpox.  Two 
days  later,  the  admitting  interne  on  the  patient's  ward  developed  chickenpox  as 
did  the  interne  in  the  admitting  room.  Xo  other  cases  of  chickenpox  had  been 
recognized  in  the  admitting  room  during  that  time.  One  day  later,  the  resident 
on  the  patient's  ward  and  one  interne  on  the  ward  below  developed  varicella. 
Fluid  was  aspirated  from  this  resident's  vesicles  and  sent  to  the  virology  labora- 
tory for  study.  On  that  same  day,  a  dietician  who  visited  the  patient's  ward 
daily  developed  chickenpox.  Two  days  later,  a  patient  from  another  ward,  who 
freciuently  visited  the  soiu'ce  case's  ward  came  down  with  mild  chickenpox,  as 
did  two  messenger  boys.  Two  nurses,  one  in  the  diet  kitchen  and  one  in  the 
cystoscopy  department  developed  chicken-pox  2  days  later.  A  virology  technician 
who  received  vesicle  fluid  taken  from  the  patient's  resident  developed  chickenpox 
14  days  after  receipt  of  the  fluid.  On  this  same  day,  a  patient  with  myasthenia 
gravis  on  the  ward  one  floor  above  developed  herpes  zoster  in  the  distribution  of 
the  six  right  intercostal  nerve.  This  latter  patient  definitely  recalled  having  had 
childhood  chickenpox.  Two  additional  cases  of  chickenpox  occiu'red  in  patients 
on  the  original  patient's  ward,  22  and  33  days  after  th(>  appearance  of  her  dis- 
seminated, hemorrhagic  rash.  These  latter  two  cases  were  probably  secondarily 
exposed  via  members  of  the  start",  rather  than  directly  to  the  source  case.  Close 
questioning  of  all  of  the  cases  in  the  outbreak  revealed  no  prior  history  of  chicken- 
pox  in  any  of  them,  with  the  sole  exception  of  the  patient  with  myasthenia 
gravis  who  developed  herpes  zoster.  The  outbreak  is  shown  diagranunatically 
in  Fig.  5. 

The  vesicle  fluid  obtainecbfrom  the  patient's  resident  physician  was  inoculated 
on  rabbit  cornea.  No  lesions  were  produced,  minimizing  the  possibility  of  small- 
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Fig.  5.  Diagramatic  summary  of  the  outbreak.  See  te.\t  for  e.\i)laiiatory  remarks. 

pox.  The  fluid  was  injected  into  the  chorio-allantoic  sac  of  chick  embryo  and  into 
mouse  brain,  but  no  recognizable  virus  growth  was  detected.  Examination  of  the 
fluid  with  the  aid  of  the  electron  mici'oscope  demonstrated  no  elementary  bodies, 
although  the  routine  stained  smear  of  the  vesicle  fluid  re\"ealed  characteristic 
inclusion  bodies.  While  the  laboratory  studies  did  not  identify  the  infectious 
agent  they  appeared  to  have  ruled  out  smallpox,  vaccinia  and  herpes  simplex. 
It  has  been  pointed  out  that  neither  the  infectious  agent  of  herpes  zoster  nor 
chickenpox  has  been  regularly  cultivated  in  the  laboratory,  as  yet  (16). 

COMMENT 

The  prevailing  c(jncept  of  "generalized  herpes  zoster"  is  that  this  disease 
entity  occurs  following  the  widespread  dissemination  of  vesicles  in  a  patient  with 
the  usual  type  of  localized  herpes  zoster.  It  may  result  from  infection  with  a 
strain  of  zoster  virus  possessing  marked  dermotropic  properties  (21).  The  possi- 
bility exists  that  this  syndrome  may,  at  times  represent  a  double  infection  of 
concurrent  zoster  and  varicella,  in  a  single  individual  (31,  32,  8).  This  appears  to 
be  unlikely,  as  a  general  rule,  because  of  the  decided  tendency  of  herpes  zoster  to 
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become  generalized  in  a  particular  type  of  disease  state.  An  unusually  high 
percentage  of  the  reported  cases  of  generalized  herpes  zoster  have  occurred  in 
patients  with  chronic  lymphatic  leukemia  (33-38),  and  to  a  lesser  extent  in  the 
other  lymphomata.  Ferreira  (34)  collected  42  cases  of  herpes  zoster  associated 
with  leukemia;  in  23  of  these,  herpes  zoster  was  generalized.  In  Bafverstedt's 
experience,  where  herpes  zoster  and  leukemia  occurred  together,  58%  were  of 
the  generalized  type  of  herpes  zoster  (36).  Graver  and  Haagenson  (33)  studied  a 
group  of  cases  of  herpes  zoster  in  patients  with  Hodgkins  disease,  lympho- 
sarcoma and  leukemia  and  found  that  50%  were  generalized.  Wile  and  Holman 
(37)  reviewed  the  literature  and  found  that  where  a  definite  type  of  leukemia 
was  specified  as  the  underlying  disease  in  association  with  generalized  herpes 
zoster,  lymphatic  leukemia  constituted  93%  of  the  group.  It  is  far  from  clear 
why  herpes  zoster  tends  to  disseminate  in  patients  with  leukemia,  especially  of 
the  chronic  lymphatic  type.  It  has  been  postulated  that  leukemic  infiltration  of 
the  dorsal  root  ganglia  or  localization  of  the  zoster  virus  within  the  skin  leu- 
kemids  are  responsible  for  the  generalization,  but  pathologic  proof  of  such 
mechanisms  is  rare.  In  the  occasional  case  where  leukemic  infiltration  is  found  in 
the  zosteriform  lesion  (38),  it  is  possible  that  the  herpetic  lesion  merely  serves 
as  the  traumatic  stimulus  allowing  a  secondary  infiltration  of  leukemic  cells  into 
the  affected  site. 

The  pathologic  study  of  the  skin  lesions  in  this  case  revealed  no  evidence  of 
leukemic  infiltration  of  the  skin,  including  the  areas  of  the  generalized  vesicular 
lesions.  No  infiltration  of  the  dorsal  root  ganglia  was  detected  in  this  case. 
Eisenbud  (39)  reviewed  the  literature,  and  added  a  case  of  chickenpox  in  which 
visceral  involvement  with  typical  intranuclear  inclusion  bodies  was  found.  None 
were  seen  in  the  case  reported  here. 

Study  of  the  epidemiologic  chart  of  the  outbreak  of  chickenpox  (Fig.  5)  leads 
to  some  definite  conclusions  concerning  the  incubation  period.  The  average  time 
between  exposure  and  the  appearance  of  the  skin  rash,  both  in  the  cases  of  vari- 
cella which  developed  after  direct  contact  with  the  patient  with  generalized 
herpes  zoster,  and  in  the  secondarily  exposed  patients  was  12  to  13  days.  Perhaps 
the  best  index  of  the  incubation  period  was  the  time  interval  between  Nov.  1  and 
Nov.  14.  This  was  the  period  that  elapsed  between  the  delivery  of  the  vesicle 
fluid,  taken  from  the  resident  who  developed  varicella,  to  the  virology  technician 
and  the  appearance  of  this  technician's  rash.  The  virology  laboratory  is  in  an 
entirely  different  building  of  the  hospital  and  this  technican  had  no  direct  contact 
with  the  wards.  Fisher  (40)  summarized  the  reports  on  the  incubation  period  of 
cases  of  varicella  contracted  from  herpes  zoster  and  found  this  to  vary  from  10 
to  21  days. 

One  patient  in  particular  deserves  additional  comment.  This  is  the  patient  on 
the  floor  above  who  developed  herpes  zoster,  roughly  two  weeks  after  the  out- 
break of  varicella  had  appeared  among  the  hospital  personnel.  This  was  a  38 
year  old  woman  with  myasthenia  gravis.  She  was  examined  daily  by  the  interne 
and  resident  staff  who  had  free  contact  with  the  floor  below.  She  gave  a  clear 
history  of  childhood  chickenpox  and  was  the  only  individual  in  the  group  involved 
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ill  the  outl)reak  to  give  sucli  a  history.  She  developed  zostcu-  26  days  after  the 
l)atieiit's  rash  first  apjx'ared,  possiljly  through  (XMitact  with  one  of  the  residents 
who  visits  both  of  these  floors.  There  is  no  certain  way  of  knowing  whether  her 
zoster  was  purely  fortuitous  or  did  actually  result  from  secondary  e.xposun;  to 
the  case  of  generalized  herpes  zoster.  It  must  he  pointed  out  that  she  was  one;  of 
the  least  exposed  of  the  entir(>  group.  Howevei-,  her  inclusion  in  the  outbreak 
would  complete  the  cycle  of  zoster  progressing  to  generalized  zoster,  leading  to 
an  outbreak  of  varicella,  and  finally  a  single  case  of  herpes  zoster. 

McEwen  (41)  descril)ed  four  major  classifications  of  herpes  zoster- varicella 
disease. 

1.  Cases  in  which  chickenpox  developed  from  contact  with  herpes  zoster. 

2.  Cases  of  localized  herpes  zoster  becoming  generalized  in  the  same  indi- 
vidual. 

3.  Cases  of  generalized  herpes  zoster  followed  by  varicella  in  their  contacts. 

4.  Cases  in  which  herpes  zoster  developed  from  contact  with  chickenpox. 
McEwen  found  that  fully  two-thirds  of  the  cases  fell  into  group  1.  Group  3  is 

interesting  because  it  is  so  rare.  McEwen  (41)  and  Shelmire  and  Shelmire  (42) 
could  find  onl}^  7  such  cases  in  reviewing  the  literature,  and  the  latter  authors 
feel  that  examples  of  group  3  are  the  rarest  of  zoster-varicella  disease.  If  the 
true  nature  of  "generalized  herpes  zoster"  were  in  fact  varicella  and  zoster  oc- 
curing  coincidentally  in  a  single  patient,  one  would  expect  a  similar  secondary 
attack  rate  to  that  of  cases  of  ordinary  varicella  (43).  Barker  (35)  in  1939,  could 
find  less  than  20  well  authenticated  cases  falling  into  group  4.  Certainly  the  case 
reported  here  falls  into  group  3  and  if  the  additional  case  of  herpes  zoster  in  the 
patient  with  myasthenia  gravis  was  also  causally  related,  we  would  have  the 
distinct  rarity  of  a  combination  of  groups  3  and  4.  This  combination  would  result 
in  the  cycle  of : 

varicella 

/ 

herpes  zoster   >    generalized  zoster    — — >  varicella 

zoster 

An  unusual  feature  of  the  outbreak  was  the  high  percentage  of  adults,  all  but 
one  of  whom  were  above  the  age  of  eighteen  years.  No  chickenpox  had  been 
recorded  in  the  hospital  emergency  room  during  this  period  and  no  cases  of 
varicella  were  hospital  in-patients  at  that  time,  including  the  pediatric  service. 
The  experience  of  many  physicians  wqth  extensive  clinical  observation  of  exan- 
thematous  disease  is  that  varicella  in  adult  life  is  unusual,  although  b,y  no  means 
rare  (16,  44).  An  atypical  case  of  adult  chickenpox  occasionally  can  be  confused 
with  smallpox  and  an  interesting  historical  anecdote  concerning  a  procedure 
practiced  in  Holland  to  deal  with  this  problem  is  provided  by  Snapper  (45). 
Recognizing  the  uncommon  occurrence  of  chickenpox  in  adults  and  realizing  the 
difficulty  of  diagnosing  the  initial,  often  atypical  cases  of  smallpox,  before  an 
epidemic  had  started,  \'an  den  Bergh  instituted  the  following  practice  in  the 
Municipal  Hospital  in  Rotterdam.  This  large  municipal  hospital  had  special 
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wards  containing  bed  upon  bed  of  "catheter  men",  since  no  effective  operation 
for  benign  prostatic  liypertrophy  yet  existed.  Van  den  Bergh  made  a  regulation 
that  all  children  and  all  adult  males,  suffering  from  what  appeared  to  be  chicken- 
pox  had  to  be  admitted  to  the  prostatic  ward  and  placed  between  the  beds  of 
these  elderly  hospital  })oarders.  These  greybeards  had,  in  the  course  of  their  long 
lives  accjuired  immunity  against  chickenpox.  Therefore,  whenever  one  of  these 
old  gentlemen  contracted  a  rash  which  appeared  to  be  "chickenpox",  the  possi- 
bility arose  that  this  was  in  actuality  an  atypical  case  of  smallpox  and  an  immedi- 
ate laboratory  and  epidemiologic  investigation  was  carried  out.  In  this  way  it  was 
possible  to  detect  the  first  atypical  cases,  possibly  heralding  an  epidemic  of  small- 
pox. Diu'ing  the  years  that  van  den  Bergh  was  chief  physician  of  the  Municipal 
Hospital  in  Rotterdam  this  city  never  had  an  epidemic  of  smallpox  and  the 
harbor  was  never  quarantined,  saving  the  parsimonious  Hollanders  from  untold 
financial  loss. 

The  question  arises  as  to  whether  herpes  zoster  should  be  considered  a  con- 
tagious disease  and  isolation  technique  carried  out  on  general  medical  wards. 
It  should  be  pointed  out  that  outbreaks  such  as  the  one  described  are  rather  rare. 
It  is  therefore  not  suggested  that  herpes  zoster  l)e  handled  as  though  it  were 
highly  communicable.  However,  it  would  seem  wise  to  restrict  the  contacts  of 
cases  of  generalized  herpes  zoster  to  those  members  of  the  hospital  staff  who  have 
had  a  prior  history  of  chickenpox. 

SUMMARY 

A  case  of  generalized  herpes  zoster  occurring  in  a  patient  with  chronic  lym- 
phatic leukemia  is  presented.  An  outbreak  of  chickenpox  in  a  group  of  hospital 
personnel  apparently  initiated  hy  the  patient  with  generalized  herpes  zoster  is 
described. 
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RADIOACTIVE  COLLOIDAL  GOLD:  A  SIMPLE  AND  SAFl'] 
TECHNIQUE  FOR  ITS  ADMINISTRATION* 


NORMAN  SLMOX,  M.I),  .v.nd  JACK  MI'LAMKD,  M.D.f 
Xcw  York,  .V.  5'. 

Radioactive  colloidal  gold  is  a  useful  drug  in  the  treatment  of  serous  etTusions 
due  to  cancer,  but  technical  difficulties  limit  the  ease  of  use  of  this  isotope. 
Personnel  must  be  protected  from  the  high  energy  gamma  radiation  emitted 
by  Au-198,  and  spillage  of  the  radioactive  colloidal  gold  solution  must  be  avoided. 
A  number  of  workers  have  reported  suitable  methods  of  administering  radio- 
active colloidal  gold  (1,  3-7). 

During  the  past  three  years  one  hundred  patients  with  effusions  due  to  malig- 
nant tumor  have  been  treated  with  radioactive  gold  at  The  Mount  Sinai  Hos- 
pital. A  simple  and  safe  technique  utiUzing  expendable  material  has  evolved 
from  this  experience.  Using  this  techni(iue  no  member  of  the  team  administering 
gold  has  received  more  than  three  milliroentgens  of  total  body  radiation  in  a 
single  treatment.  The  safety  of  the  procedure  is  in  great  part  due  to  the  sim- 
plicity of  the  system.  In  earlier  cases  treated  at  this  hospital  with  other  reported 
techniques,  personnel  received  considerably  more  than  three  milliroentgens  at 
each  administration,  and  accidental  spillage  occurred  in  three  instances. 

The  present  method  of  administration  of  Au-198  displaces  gold  from  a  lead- 
shielded  bottle  into  the  patient  by  saUne  solution  from  an  elevated  bottle  (Fig.  1). 

As  indicated  in  Figure  1,  a  bottle  of  saline  solution  [1]  is  connected  to  a  plastic 
expendable  Venopak  no.  4422  [2]  and  then  suspended  about  one  meter  above  the 
patient.  The  lower  end  of  this  plastic  tube  is  attached  to  a  female  connector 
[A]  of  a  three-way  stopcock  [4]  containing  one  male  [C]  and  two  female  connec- 
tors [A  and  B].  A  50  cc.  syringe  [3]  is  attached  to  the  other  female  connector  [B] 
of  the  three-way  stopcock,  and  a  \'enotube  no.  4429  plastic  tube  [5]  fits  on  the 
male  connector  [C].  The  other  end  of  the  Venotube  [5]  holds  a  15  gauge  three 
inch  needle  [6]  whose  point  is  inserted  through  the  rubber  cap  of  the  bacterin 
bottle  [10]  to  He  in  the  air  chamber  above  the  gold  solution.  Before  insertion  of 
the  needle  [6]  the  pinch  clamp  [a]  is  closed  tightly  to  prevent  back  flow  of  gold 
solution  which  may  be  under  pressure.  Spattering  is  avoided  by  inserting  the 
needle  [(3]  through  a  sterile  gauze  pad  before  plunging  it  into  the  bacterin  bottle 
[10]. 

A  Donopak  plastic  tube  [8]  is  connected  to  a  needle  [9]  which  had  been  in- 
serted previously  into  the  pleural  cavity  for  thoracentesis.  The  other  end  of  this 
Donopak  tube  [8]  is  attached  to  a  needle  [7],  15  gauge  and  3  inches  long,  which  is 

From  the  Departments  of  Radiotherap\-  and  Phywicis,  The  Mount  Sinai  Ho.spitai,  New 
York,  N.  Y. 

*  Items  1,  2,  5,  8,  10.  and  11  in  Figure  1  and  item  11  in  Figure  2  are  supplied  by  Abbott 
Laboratories  of  Chicago,  Illinois.  Items  4  in  Figure  1  and  items  10  and  13  in  Figure  2  are 
supiilied  by  Becton  and  Dickinson  of  Rutherford,  New  Jersey. 

t  Present  Address:  Michael  Reese  Hospital,  Chicago,  111. 
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Fig.  1 


pushed  through  a  gauze  pad  and  the  rubber  top  of  the  bacterin  bottle  [10]  to 
reach  the  bottom  of  the  gold  solution  in  the  bottle. 

At  this  time  the  pinch  chimps  [a  and  b|  are  opened,  and  the  vah^e  on  the  three- 
way  stopcock  is  turned  to  direct  the  flow  of  saUne  solution  from  the  elevated 
bottle  [1]  to  the  bacterin  bottle  [10]  by-passing  the  50  cc.  syringe  [3].  In  appro.xi- 
mately  one  miimte  the  deep-purple  gold  solution  is  displaced  from  the  bacterin 
bottle  [1()|  to  the  pknu'al  cavity,  and  about  100  cc.  of  sahne  solution  is  allowed  to 
wash  thi'ough  the  system. 

When  all  the  needles  used,  including  the  thoracentesis  needle,  are  at  least  15 
gauge  in  size  of  lumen  the  flow  of  gold  solution  is  rapid  and  uiiobst meted.  Since 
we  ha\'e  atlopted  routine  use  of  15  gauge  needles  throughout  the  system  we  rarely 
find  need  for  increasing  pressure  manually  with  the  50  cc.  syringe  [3]. 

The  method  for  injecting  radioactive  gold  into  the  abdominal  cavity  is  the 
same  as  in  the  procedure  described  for  pleural  ca\'ity  treatment  up  to  the  needle 
[7  in  Figure  1]  which  carries  gold  from  the  bacterin  bottle  [10]  to  the  patient. 
Attached  to  this  needle  [7]  is  a  modified  Sub-Q-Pak  no'.  4434  [11  in  Figure  2]  of 
expendable  plastic  tubing.  In  modifying  this  commercially  available  Sub-Q-Pak 
[11]  the  central  stem  of  the  Y  tube  is  cut  off  six  inches  from  the  Y-junction  and  a 
male  connectoi-  [10  in  Figure  2]  attaches  the  shortened  Y  tube  to  the  needle  [7]. 
Each  of  the  limbs  of  the  Y  tube  [11]  is  connected  to  an  18  gauge  l}-2  inch  needle 
[12].  These  needles  [12]  are  connected  to  the  polyethylene  catheters  [13]  which 
had  been  previously  inserted  into  the  patient's  abdominal  cavity. 


RADIOAf'TIVK  COLI.OIDA I-  (!()M) 


93 


Fig.  2 


As  ill  the  procedure  tlescribed  for  treatment  of  the  pleural  cavity,  the  pinch 
clamps  |a  and  b  of  Figure  1]  are  opened,  and  the  gold  solution  is  displaced  into 
the  abdomen.  If  the  gold  only  runs  into  one  limb  of  the  Y,  this  side  is  tem- 
porarily clamped  with  a  long  hemostat  to  attempt  equal  distribution  to  each  side 
of  the  abdomen.  Since  there  are  18  gauge  needles  [12]  in  this  set-up,  flow  is  slower 
and  may  be  accelerated  by  use  of  manual  pressure  from  the  syringe  [3].  About 
two  minutes  is  required  to  clear  the  system  of  gold  and  200  cc.  of  saline  solution 
is  used  to  clear  the  tubing.  The  pinch  clamps  [a  and  b]  are  then  closed  to  stop 
the  flow,  and  the  polyethylene  tubes  are  withdrawn  from  the  abdomen.  Michel 
skin  clips  seal  the  openings  in  the  abdominal  wall  through  which  the  pol^yethylene 
tubes  [13]  are  withdrawn.  This  prevents  leakage  of  radioactive  fluid  on  the  skin 
or  dressings. 

Leakage  of  radioactive  solution  around  the  conventional  paracentesis  wound 
in  the  abdominal  wall  presented  a  hazard  which  can  be  avoided  by  adopting  the 
techniciue  of  Bronfin  et  al  (2)  to  the  administration  of  radioactive  colloidal  gold 
in  the  peritoneal  cavity.  In  this  technique  tubes  are  inserted  into  the  abdomen 
about  24  hours  before  the  gold  is  to  be  injected.  During  this  period  of  24  hours 
the  abdominal  fluifl  drains  spontaneously  through  the  tubes  to  a  bedside  bottle 
at  the  rate  of  200  to  400  cc.  per  hour.  As  indicated  in  Figure  3,  a  14  gauge  thin- 
walled  needle  is  inserted  through  the  abdominal  wall  to  lie  within  the  peritoneal 
cavity.  The  stylet  is  removed  from  the  needle  and  a  polyethylene  tube  .0(35" 
in  diameter  is  threaded  into  the  needle  so  that  10  to  12  inches  of  the  tube  lies  in 
the  peritoneal  cavity.  The  14T  needle  is  withdrawn  over  the  tube,  and  the  tube 
is  affixed  to  the  skin  with  adhesive  tape.  The  outside  end  of  this  tube  drains  into 
a  bedside  bottle.  The  portion  of  the  tube  within  the  peritoneal  cavity  has  several 
holes  cut  in  its  side  to  assure  continuous  drainage.  Two  polyethylene  tubes,  one 
in  each  flank,  are  inserted  into  the  abdominal  cavity,  and  the  patient  finds  little 
discomfort  in  the  procedure  of  insertion  and  the  subse(|uent  period  of  24  hours 
while  the  tubes  are  draining. 
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Fig.  3 

These  polyethylene  tubes  are  also  useful  for  the  surgeon  who  finds  a  peritoneal 
effusion  due  to  cancer  during  an  exploratory  laparotomy  or  inadvertently  spills 
the  contents  of  a  cystic  o\'arian  carcinoma  into  the  peritoneal  cavity.  In  these 
circumstances  the  polyethylene  tubes  may  be  placed  by  the  surgeon  to  drain  the 
peritoneal  cavity  for  as  long  as  a  week  while  awaiting  the  arrival  of  radioactive 
colloidal  gold  which  is  then  injected  through  these  tubes. 

In  summary,  the  described  method  of  administering  radioactive  colloidal  gold 
solution  into  the  pleural  and  peritoneal  cavities  is  characterized  by:  1.  Relative 
simplicity;  2.  Expendability  of  contaminated  tubing;  3.  Commercial  availability 
of  components;  4.  Mmimal  handling  of  radioactive  gold;  5.  Low  total  body  ex- 
posure to  radiation  of  personnel;  6.  Avoidance  of  spillage;  7.  Little  discomfort  to 
the  patient. 
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RADIOACTIVE  GOLD  TREATMENT:  RESULTS  IN  85  EFFUSIONS 

DUE  TO  CANCER 


NORMAN  SIMON,  M.D. 
Xcw  York,  X.  Y. 

Increased  experience  has  confirmed  the  efficacy  of  radioactive  colloidal  gold  in 
helping  to  control  the  formation  of  fluid  in  pleural  and  abdominal  effusions  due 
to  cancer.  Radioactive  colloidal  gold  has  been  used  in  the  treatment  of  effusions 
due  to  cancer  in  85  patients  in  the  Mount  Sinai  Hospital  since  July  1,  195  L  A 
preliminary  report  of  the  results  in  the  first  19  patients  treated  was  published 
in  1953.  The  formation  of  fluid  was  suppressed  in  about  half  of  the  patients  in 
this  early  series  (1). 

The  indications  for  the  use  of  radioactive  gold  are  not  always  clear  cut.  A 
tabulation  of  results  in  the  tumors  treated  and  some  comments  maj^  clarify  these 
indications. 

It  is  sometimes  difficult  to  determine  whether  this  type  of  palliative  treatment 
has  been  successful  in  an  individual  case.  When  a  patient  with  an  effusion  due  to 
cancer  needs  multiple  paracenteses  and  the  frequency  of  these  taps  is  reduced 
after  use  of  radioactive  gold,  a  beneficial  result  is  obvious.  On  the  other  hand, 
when  a  patient  develops  an  effusion  due  to  cancer  and  a  tap  is  required,  it  is 
difficult  to  predict,  at  the  time  of  the  first  tap,  the  rate  at  which  the  fluid  will 
reaccumulate.  Yet,  an  attempt  to  suppress  the  formation  of  fluid  by  injecting 
gold  immediately  after  the  first  paracentesis  may  be  a  chnically  sound  pro- 
cedure. During  our  early  experience  with  the  use  of  intracavitary  gold  for  the 
suppression  of  fluid  formation,  patients  were  selected  for  treatment  only  if 
multiple  taps  had  been  recjuired.  More  recently  we  have  also  elected  to  inject 
gold  at  the  time  of  the  first  tap.  In  the  accompanying  tables  these  latter  patients 
are  listed  as  "uncertain"  results.  Favorable  results  hsted  in  the  tables  indicate 
complete  suppression  of  fluid  formation  or  definite  decrease  in  the  rate  of  ac- 
cumulation. 

In  Table  I  there  are  46  pleural  treatments  tabulated  with  fa\-orable  results  in 
20  cases  or  43  %.  The  commonest  tumor  producing  pleural  effusions  in  this  series 
is  cancer  of  the  breast.  Our  most  gratifying  results  are  obtained  in  this  disea.se 
in  which  more  than  half  the  patients  (^%o)  had  suppression  of  formation  of 
pleural  fluid.  Pleural  fluid  in  patients  with  cancer  of  lung  is  generally  considered 
to  be  unrelieved  by  radioactive  gold.  Only  8  patients  with  carcinoma  of  the  lung 
have  been  treated  in  this  series,  and  two  of  these  were  benefited.  It  seems  rea- 
sonable that  pleural  effusions  due  to  cancer  of  the  breast  should  respond  better 
than  those  due  to  cancer  of  the  lung.  Inoperable  cancers  of  the  lung  are  almost 
uniformly  rapidly  progre.s.sive,  while  the  survival  of  some  patients  with  cancer  of 
the  breast  and  pleural  effusions  is  comparatively  long.  Despite  discouraging  re- 
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TAHLi:  I 
Pleural  effusions  treated  with  Am"' 


Diagnosis 


No.  of 
Patients 
Treated 


Favorable 
Results 


No  Effect 


Carcinoma  of  breast  

Carcinoma  of  lung  

Carcinoma  cells  in   i)leural  fluid;  primary 

tumor  not  definitely  known  

Hodgkin's  Disease  

Leukemia  

Carcinoma  of  ovary  

Carcinoma  of  thyroid  

Carcinoma  of  uterus  

Total  


20 


10 
2 
1 
2 
2 
1 

46 


13 
2 

2 
2 


20 


13 


TABLE  II 
Ascites  treated  with  Am"* 


Diagnosis 

No.  of 
Patients 
Treated 

Favorable 
Results 

No  Effect 

Uncertain 

Carcinoma  of  ovary  

22 

7 

6 

9 

Carcinoma  cells  in  peritoneal  fluid;  primarj^ 

tumor  not  definitely  known  

8 

3 

2 

3 

Carcinoma  of  colon  

3 

1 

2 

Carcinoma  of  pancreas  

2 

1 

1 

Carcinoma  of  stomach  

2 

1 

1 

Leukemia  

1 

1 

Am\-loidosis  

1 

1 

Total  

39 

13 

14 

12 

suits  in  most  patients  with  cancer  of  the  lung,  it  is  worthwhile  to  attempt  sup- 
pression of  fluid  formation  with  gold  if  the  fluid  accounts  ff)r  the  patient's  major 
symptoms  or  if  freciuent  taps  are  rec[uired. 

In  this  series  of  46  pleural  effusions  10  were  due  to  cancers  whose  primary  site 
was  not  determined.  The  diagnosis  of  cancer  was  established  by  study  of  cell 
blocks  of  pleural  fluid.  Only  two  of  these  patients  were  benefited.  Two  patients 
with  pleural  effusions  secondary  to  Hodgkin's  Disease  were  treated  with  gold 
and  responded  favorably. 

In  Table  II  the  results  in  39  patients  treated  for  ascites  secondary  to  cancer 
are  indicated.  Beneficial  effects  were  seen  in  33%  (^^g).  More  than  one  half 
(^%9)  of  the  treatments  were  given  for  carcinoma  of  the  ovary  and  about  30% 
(%2)  of  these  resulted  favorably  insofar  as  suppression  of  fluid  is  concerned. 
Two  of  the  patients  with  carcinoma  of  the  ovary  had  radioactive  gold  injected 
postoperatively  in  an  attempt  to  prevent  seeding  of  any  free  carcinoma  cells  in 
the  abdominal  cavity.  It  is  only  in  these  two  instances  of  spillage  of  contents  of 
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carciiioinatous  cysts  that  intracavitary  radiogold  was  used  for  its  potentially 
curative  effect  on  tumor  c(>lls.  The  result  in  these  two  patients  is  listed  as  "Un- 
certain" in  Table  II. 

Eight  patients  were  treated  with  radioactix'e  gold  for  ascites  due  to  cancer 
whose  primary  site  was  not  definitely  known.  In  these  patients  the  diagnosis  of 
cancer  was  established  l)y  study  of  cell  blocks  of  abdominal  fluid,  and  three  were 
favorably  influenced. 

A  summary  of  the  total  experience  of  85  cases  treated  with  intraca\'itary  in- 
jections (if  radioactive  gold  indicates  that  33  patients  (39%)  showed  suppression 
of  formation  of  fluid.  Better  statistical  results  could  be  obtained  by  a  more  strict 
selection  of  patients,  giving  gold  only  to  those  patients  whose  effusions  are  due 
to  slowly  growing  cancers  of  the  breast  or  ovary.  However,  occasional  good  re- 
sults in  effusions  due  to  other  primary  tumors  justifies  a  less  restricted  use  of 
radioactive  colloidal  gold. 
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OCCLUSION  OF  INTERNAL  CAROTID  ARTERY:  CLINICAL 
DIAGNOSIS  AND  THERAPY 


REUBEN  OTTENBERG,  M.D. 
New  York,  N.  Y. 

Until  recently  diagnosis  of  occlusion  of  the  internal  carotid  artery  was  rarely 
considered;  and  therapy  was  not  attempted. 

Usually  the  cases  were  discovered  at  autopsy  following  a  hemiplegia.  In  numer- 
ous cases  of  hemiplegia  no  thrombi  were  found  in  the  main  cerebral  arteries  and 
this  led  to  examination  of  the  vessels  of  the  neck  which  had  previously  been 
neglected.  The  neglect  of  this  area  was  due  to  the  fact  that  the  examination  of 
the  brain  and  its  contained  arteries  is  carried  out  by  the  neuropathologist,  while 
the  arteries  of  the  remainder  of  the  body  from  the  neck  downward  are  examined 
by  the  general  pathologist.  This  left  the  neck  vessels,  including  the  internal 
carotids,  in  a  sort  of  "no  man's  land"  and  they  were  not  studied. 

The  first  step  in  understanding  this  symptom  complex  is  due  to  the  discovery 
of  the  carotid  sinus  reflex  by  Hering  in  1924.  In  this  fundamental  monograph, 
"The  Carotid  Sinus  Reflex  of  Heart  and  Arteries",  Hering  demonstrated  that 
the  slightly  bulbous  first  portion  of  the  internal  carotid  is  an  important  part  of 
the  I'eflex  mechanism  which  maintains  blood  pressure  and  pulse  rate  at  a  constant 
level.  He  described  the  two  carotid  sinus  nerves  (small  filaments  which  reach 
the  basal  ganglia  by  way  of  the  hypoglossal  nerve) ;  togethei'  with  the  two  depres- 
sor nerves  (aortic  nerves)  which  together  constitute  the  centripetal  path  for  the 
blood  pressure  lowering  reflex.  And  he  also  described  the  pulse  retarding  or  in- 
hibiting effect  carried  centrjfugally  by  the  vagus  nerve.  The  sudden  (or  continu- 
ous) centrifugal  blood-prcssure-lowering  effect  is  thought  to  be  via  the  sympa- 
thetic nerves. 

Hering's  work  was  followed  by  pathological  and  clinical  studies  from  which  it 
appeared  that  the  carotid  sinus  was  one  of  the  parts  of  the  arterial  system  par- 
ticularly prone  to  atherosclerosis,  and  that  a  resulting  increased  sensitiveness  of 
this  sinus  due  to  this  atherosclerosis  was  a  cause  of  syncope. 

This  was  followed  by  several  clinical  reports  of  cases  confirmed  at  autopsy  or 
operation.  Schapiro  and  Peyton  (1)  reported  17  cases  and  reviewed  about  200 
old  ones  and  Miller-Fisher  (2)  reported  in  detail  8  other  cases.  From  these  reports 
it  appears  that  the  disease  is  typified  by  (a)  a  more  or  less  progressive  and  pro- 
longed period  of  recurrent  motor  phenomena  (monoplegias,  convulsions,  etc.), 
sensory  phenomena  (visual  disturbances,  etc.),  or  mental  phenomena  (loss  of 
memory,  changes  of  personality,  etc.).  These  disturbances  may  be  transitory  and 
usually  are  repeated,  or  alternate  with  one  another.  Fisher  (2)  stresses  as  charac- 
teristic (b)  a  transient  unilateral  amblyopia  always  recurring  in  the  same 
eye.  This  may  be  followed  after  a  shorter  or  longer  period  (a  day  to  a  year,  or 
more)  by  (c)  a  heterolateral  hemiplegia  (invariably  on  the  side  of  the  body 
opposite  to  that  of  the  eye  symptoms). 

In  summary,  the  clinical  picture  is  characterized  by  a  clear-cut  and  specific 
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triad:  (a)  Carotid  .sinus  sensitivity,  (b)  unilateral  transient  aml)lyopia,  (c) 
hetorolateral  hemiplegia. 

In  addition  to  the  clinical  symptomatology  there  is  available  a  method  of  con- 
firmation, arteriography;  X-ray  diagnosis  of  the  carotids  (internal  and  external) 
after  injection  of  thorotrast  into  the  common  carotid.  This  procedure  introduced 
by  Moniz  (3)  requires  a  high  degree  of  skill  and  co-ordination  on  the  part  of  the 
operators,  but  has  been  used  successfully  in  many  cases,  and  has  shown  occlusion 
of  the  internal  carotid,  or  in  some  cases  irregularity  or  narrowing  at  the  level  of 
the  carotid  sinus;  and  in  other  cases  reversal  of  the  stream  with  some  of  the 
opaque  substance  going  into  the  vertebral  or  innominate  artery. 

I  have  personally  experienced  the  various  phases  of  the  clinical  triad  described 
abo^'e  and  propose  to  report  my  own  case. 

CASE  HISTORY 

I  am  a  retired  i)h.\-sician  73  years  old  and  the  father  of  two  children.  Previous  illnesses 
were  many  but  since  none  of  them  have  any  provable  relation  to  the  present  illness  they 
will  be  briefly  listed: 

1928:  Pneumonia  of  left  lower  lobe  during  whicli  there  occured  a  paroxysm  of  auricuhir 
fibrillation. 

From  this  time  on  one  or  two  paroxysms  of  irregular  heart  action  each  year,  usually 
regarded  as  auricular  fibrillation  or  imi)uro  flutter.  Those  have  generally  been  self  limiteil  or 
stopped  promptly  by  quinidine. 

1936:  Laparotomy  for  a  lipoma  of  the  colon. 

1936:  Bronchopneumonia  of  the  left  lower  lobe.  During  tliis  iUness  a  syncopal  attack 

occurred.  The  mechanism  of  this  attack  was  not  determined. 
1945:  Attack  of  mild  appendicitis. 
1946:  Recurrent  attack  of  appendicitis. 

1947:  Acute  gangrenous  appendicitis  with  general  peritonitis. 

In  1946  I  began  to  have  recurrent  episodes  of  syncope  at  irregular  intervals  (1,  2,  3,  6  or 
9  months).  The  first  such  attack  was  typical  of  those  that  followed.  It  occurred  on  December 
21,  1946.  I  had  gone  into  the  hall  of  our  apartment  house  in  order  to  mail  a  letter.  I  had  no 
prodromata  andfelt  perfectly  well.  There  mayhave  been  someemotional  stress  immediately 
antecedent.  It  was  shortly  after  dinner.  I  recovered  to  learn  that  I  had  been  found  comatose 
in  the  hallway.  The  attack  had  apparently  lasted  about  five  to  ten  minutes.  During  the  next 
two  years  I  suffered  several  syncopal  attacks  always  with  such  suddenness  that  I  was  una- 
ware that  anything  had  happened  until  I  became  conscious  again.  Repeated  physical  exami 
nations,  blood  and  urine  examinations,  X-ray  studies,  "electrocardiograms  and  electroen- 
cephalograms were  essentially  negative  except  as  described. 

The  blood  pressure  had  always  been  normal,  averaging  120/70.  Urine  examinations  were 
negative  except  for  a  trace  of  sugar  on  one  occasion.  The  fasting  blood  sugar  was  120  nig.% 
and  on  another  occasion,  159  mgs.%.  The  glucose  tolerance  test  was  normal.  The  blood 
cholesterol  was  230  mgs.%.  A  cerebral  arteriogram  was  not  done. 

The  important  positive  finding  was  great  sensitiveness  of  the  carotid  sinus  on  the  right 
side.  Light  pressure  of  a  finger  on  this  area  regularly  produced  cardiac  stand-still  lasting 
from  1-7  seconds.  There  was  no  response  on  the  left  side.  Trials  of  full  doses  of  ephedrine 
and  of  atropine  J2  to  1  hour  before  the  test  showed  that  these  drugs  did  not  change  the 
sensitivity  while  phenobarbital,  particularly  when  used  in  combination  with  atropine,  did 
diminish  the  reflex  (Fig.  1). 

During  the  period  in  which  these  syncopal  attacks  occurred,  repeated  episodes  of  right 
transient  amblyopia  also  developed.  These  were  much  more  frequent  than  the  syncopes 
(once  or  twice  a  week).  These  attacks  were  always  signalized  by  a  transitory  sensation  best 
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P^iG.  1.  Asystole  for  3  socoiids  ])ro(ivife(l       lifjlit  fiiiSPr  pressure  on  right  carotid  sinus. 


described  as  a  snapping  or  clicking  i)ehind  the  eye  ball.  I  would  then  notice  that  the  eye 
was  almost  totally  lilind.  On  careful  testing  I  noted  that  the  center  of  the  field  of  vision  was 
intact.  It  resembled  a  small  oval-shaped  window  in  a  grey  screen  which  cut  off  all  the  field 
peripheral  to  it.  After  3  to  5  minutes,  vision  always  restored.  Ophthalmological  consulta- 
tions found  the  ocular  fundi  to  be  normal  and  the  attacks  were  ascribed  to  vasospasm. 

On  one  occasion  an  attack  of  blindness  came  on  while  Dr.  Weiss  was  in  my  office.  He  was 
able  to  carry  out  an  immediate  ophthalmoscopic  observation  and  found  a  diffuse  and  com- 
plate  spasm  of  all  the  retinal  arterioles,  in  some  of  which  fine  filaments  of  trapped  blood 
were  noted,  producing  a  segmented  appearance.  The  fundus  was  blanched.  The  left  eye  was 
normal.  Five  minutes  later,  the  fundus  of  the  right  eye  was  complete!}'  normal  and  vision 
was  restored. 

Two  years  later,  in  June  of  1949,  I  found  that  my  left  arm  was  powerless.  I  then  found 
that  my  left  leg  was  also  paralyzed.  Dr.  Weiss  found  that  I  had  a  left  hemiplegia  including 
involvement  of  the  left  side  of  the  face  and  left  side  of  the  tongue.  Speech  was  unimpaired 
except  for  a  little  slurring  due  to  weakness  of  the  left  side  of  the  tongue. 

The  hemiplegia  disappeared  completely  in  three  months.  A  neurological  consultation 
suggested  the  diagnosis  of  a  thrombosis  of  the  right  internal  carotid  artery.  The  progressive 
symptom  complex  which  had  developed  over  several  years  was  found  to  correspond  to  the 
published  description  of  this  disease  and  to  include  the  typical  triad  described. 

The  only  symptom  which  remained  after  the  left  hemiplegia  was  the  syncopal  attacks 
which  continued  to  occur  though  with  less  frequency  than  before.  In  the  hope  of  diminishing 
these  I  began  to  take  phenobarbital,  gr.  3^,  with  atropine  sulphate,  gr.  1/100,  t.i.d. 

Electroencephalographic  and  electrocardiographic  studies*  showed  that  while  I  was 
taking  atropine  and  phenobarbital  regularly  there  was  no  increased  sensitivity  of  the  sinus, 
but  when  the  phenobarbital  was  omitted  for 24  hours  there  was  immediate  activation  with 
syncope  and  cardiac  asystole  on  slight  compression  of  the  right  carotid  sinus. 

On  phenobarbital  and  atropine,  taken  for  the  past  8  years,  syncopal  attacks  have 
recurred  at  irregular  intervals,  usually  9  to  12  months  apart  except  for  two  attacks  6  weeks 
apart  in  April-June,  1954.  There  have  been  none  since.  The  attacks  usually  occurred  follow- 
ing neglect  of  medication,  emotion,  excessive  fatigue  or  hearty  laughter,  but,  also,  at  times 
without  any  of  these  factors.  Except  for  one  occasion  the  attacks  invariably  occurred  in 
the  standing  or  sitting  position.  There  are  no  residua  of  the  hemiplegia  and  there  has  been 
no  recurrence  of  the  transient  amblyopia,  and  aside  from  the  syncopal  attacks,  the  only 
after  effect  which  has  persisted  has  been  a  moderate  physical  sluggishness  and  mental 
dullness. t  This  sluggishness  may  be  due  to  diminished  blood  supply  of  the  brain  (one  in- 
ternal carotid  normally  carries  almost  half  of  the  cerebral  blood  supply),  or  it  may  be  the 
effect  of  aging  and  progressive  arteriosclerosis,  or  it  may  be  due  to  the  cont  inning  therapy  of 
\]/2  grain  phenobarbital  daily. 


*  Carried  out  by  Dr.  Hans  Strauss  at  the  suggestion  of  Dr.  Israel  Wechsler. 

t  It  should  be  noted  here  that  banthine  in  rather  large  doses  (200-400  mgs./day)  has  been 
recently  suggested  as  a  therapeutic  agent  in  carotid  sinus  syncopy  and  satisfactory  results 
rej)orted  (4). 
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Surgical  exposure  of  tlie  internal  carotid  and  stripping  the  carotid  bulb  of  its  outer 
coat  which  is  composed  of  the  plexus  of  synipatlietic  nervesj  from  which  the  reflex  is  be- 
lieved to  arise  has  been  suggested  (5-7).  The  literatureis  not  encouragingand  surgical  fatali- 
ties are  reported. 

An  important  question  is  that  of  therap.\-  for  prevention  of  hemiplegia  in  cases  in  which 
the  diagnosis  can  be  made  in  the  early  stage  before  hemiplegia  has  occurred.  The  combina 
tion  of  attacks  of  transient  unilateral  amblyopia  with  recurrent  attacks  of  syncope  traceable 
to  the  carotid  sinus  on  the  same  side  could  suggest  the  diagnosis  of  a  beginning  thrombosis 
of  the  carotid  sinus  and  a  prolonged  course  of  anticoagulant  therapy  could  be  instituted. 
The  inconvenience  of  this  form  of  therapy  is  obvious. 

Two  months  ago  I  had  an  attack  of  transient  partial  blindness  in  the  left  eye.  It  differed 
from  the  earlier  attacks  in  the  right  oyv  in  that  the  blind  field  was  exactly  half  of  the  visual 
field;  it  was  as  though  a  black  screen  were  being  held  in  front  of  the  left  eye  and  obscured 
everything  in  the  inner  (nasal)  half  of  the  field  up  to  the  mid-line  where  it  ended  sharply. 
This  attack  which  occurred  while  I  was  resting  quietly  on  a  couch,  was  preceded  by  the  same 
peculiar  clicking  sensation  which  I  had  previously  noted  with  the  right  sided  attacks  and 
like  these  it  lasted  less  than  five  minutes.  This  is  the  only  recorded  instance,  as  far  as  I  am 
aware,  in  which  a  transient  amblyopia  has  been  noted  in  both  eys.  I  hope  that  it  is  not  the 
precursor  of  a  hitherto  unknown  occurrence:  thrombosis  in  both  internal  carotids.  I  am 
happy  to  say  that  there  has  been  no  further  amblyopia  and  there  has  been  no  syncope  for 
nine  months.  What  other  explanation  (except  hysteria)  can  be  offered  for  the  single  tran- 
sient amblyopia  in  the  left  eye? 

SUMMARY 

A  clinical  case  of  thrombosis  of  the  right  internal  carotid  is  described  which 
presents  the  classical  symptom  triad : 

1.  Hypersensitivity  of  the  right  carotid  sinus. 

2.  Recurrent  transient  right  amblyopia. 

3.  Heterolateral  (left  sided)  hemiplegia. 

More  recently  a  transient  amblyopia  occurred  in  the  opposite  eye.  This  is 
iinicjue  and  may  indicate  involvement  of  the  left  internal  carotid. 

DISCUSSION 

Several  interesting  cjuestions  are  raised  by  the  above  presentation.  First:  the 
lesion,  thrombosis  of  the  internal  carotid  may  be  much  more  frecjuent  than  it  is 
thought  to  be.  Unexplained  hemiplegia  occurs  very  often  and  a  detailed  previous 
history  of  the  patient  is  not  always  available.  Next  the  fjuestion  of  therapy  is  im- 
portant: should  it  not  be  possible  to  make  the  diagnosis  in  the  early  stage  (before 
hemiplegia)  and  by  continued  anticoagulant  therapy  to  prevent  the  hemiplegia? 
Also  in  the  rare  cases  (like  my  own)  in  which  the  patient  recovers  from  the 
hemiplegia  but  continues  to  have  embarrassing  syncopes,  the  prevention  of 
syncopes  becomes  important.  Phenobarbital  appears  to  be  the  most  effective 
drug  thus  far,  but  several  others  deserve  trial,  as:  ephedrine,  benzedrine,  dexe- 
drine,  etc.  Also  it  is  possible  that  some  of  the  cases  previously  described  as 
hemiplegia  or  monoplegia  resulting  from  a  carotid  sinus  pressure  test  may  have 
been  really  cases  in  which  a  thrombosis  was  already  in  process  of  formation  at  the 
time  of  the  test. 

t  Strangely  enough,  I  can  find  no  description  of  sensory  nerve  endings,  only  of  nerve 
fibres  (5). 
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GROUP  PSYCHOTHERAPY  ON  THE  PSYCHIATRIC  WARD  OF 
A  GENERAL  HOSPITAL 
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This  report  is  a  description  of  experiences  encountered  during  a  period  of  one 
year  when  group  psychotherapy  was  given  on  the  psychiatric  ward  of  a  general 
hospital.  During  this  period  it  became  apparent  that  group  psychotherapy  was  a 
very  useful  method  of  treatment  in  many  respects.  However,  its  introduction 
raised  many  ciuestions  as  to  the  nature  of  its  effect  in  this  particular  setting. 

The  psychiatric  ward  where  the  group  psychotherapy  was  given  is  part  of  a 
large  general  hospital  with  active  medical,  surgical  and  other  departments  in- 
cluding a  large  out-patient  service.  The  psychiatric  service,  as  has  been  described 
elsewhere  (1),  is  very  active  and  functions  in  four  main  areas:  (a)  a  liaison  service 
integrated  with  every  other  service  in  the  hospital;  (b)  an  out-patient  treatment 
service;  (c)  a  children's  psychiatric  service;  and  (d)  an  in-patient  service  for 
diagnosis  and  treatment.  This  last  is  the  psychiatric  ward  where  the  grouji 
psychotherapy  was  given. 

This  ward,  while  in  the  hospital  proper,  is  a  separate  unit  physically,  having 
its  own  floor  on  the  medical  side  of  the  hospital.  It  consists  of  a  ward  proper  and 
several  rooms.  The  number  of  patients  on  the  ward  varies  from  12  to  20  with 
16  being  average.  Patients  remain  on  the  ward  usually  about  2  to  6  weeks.  A 
resident  staff  of  2  or  3,  together  with  a  \'arying  number  of  non-resident  fellows, 
has  the  immediate  care  of  the  patients.  Several  of  the  attending  staff  super\-ise 
the  care  of  the  patients,  especially  with  regard  to  psychotherapy  in  which  the 
resident  and  fellows  are  proctored  individually.  Adju\-ant  services — psychiatric 
social  work,  psychological  testing,  occupational  therapy, — are  integrated  into 
the  treatment. 

Patients  are  admitted  to  the  ward  from  many  sources — from  the  other  services 
through  the  liaison  psychiatrists,  from  the  psychiatric  out-patient  treatment 
centers,  by  referrals  from  physicians  and  from  community  agencies.  Patients  are 
both  male  and  female,  and  all  ages,  backgroinids,  etc.  are  encountered.  An  oc- 
casional psychotic  patient  is  admitted,  usually  with  some  concurrent  somatic 
illness.  Mostly  the  patients  are  nonpsychotic  with  A^arying  kinds  and  degrees  of 
neurotic  and  characterological  difficulties.  However,  many  are  severely  ill  from 
the  psychiatric  standpoint.  Usually  there  is  present  either  an  actual  somatic 
illness  or  a  marked  somatic  symptomatology. 

The  patients  seen  in  the  period  the  group  psychotherapy  was  gi\'en  ranged  in 
age  from  14  to  62  years.  Usually  women  predominated,  sometimes  in  the  ratio  of 
three  or  four  women  to  one  man.  Many  had  somatic  illnesses  such  as  peptic- 
ulcer,  ileitis,  colitis,  arthritis,  asthma,  congenital  cardiac  disease,  neurodermati- 
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lis,  lupus  erythematosus,  migraine,  hypertension.  The  psyehiatric  conditions 
ranged  from  anxiety  and  hysterical  states  to  severe  disabling  characterological 
disorders. 

(iroup  p.sychotherapy,  as  pre\-iously  reported  (2),  has  l)een  used  at  this  hos- 
pital for  several  years  but  had  not  been  given  on  the  psychiatric  ward  up  to  the 
time  of  the  work  reported  here.  Several  considerations  led  to  the  decision  to  in- 
stitute the  use  of  group  psj'chotherapy  on  the  ward.  Since  the  ward  physically 
constituted  a  unit,  the  patients  on  the  ward  comprised  a  group  contained  within 
this  unit.  This  physical  grouping  led  to  another  group  experience  for  the  patients, 
li\'ing  together  24  hours  a  daj'.  Such  closeness  caused  the  ward  patients  to  de- 
\-elop  a  private  group  life  of  their  own  which,  while  not  concealed,  was  not  dis- 
cussed with  the  doctors  and  the  nurses.  It  had  been  noted  also  that  patients 
showed  fairly  clear  cut  positive  emotional  attitudes  toward  the  ward,  and  these 
had  been  used  to  form  an  out-patient  group  for  group  psychotherapy  from  former 
ward  patients  (2). 

In  addition,  the  patients,  from  time  to  time,  showed  clearly  the  existence  of 
what  might  be  called  a  group  spirit  which  was  manifested  by  the  expression  of 
similar  attitudes  towards  the  ward  routine  and  their  treatment.  As  is  common  on 
psychiatric  wards,  such  attitudes  were  often  negative,  defiant  or  hostile  and  oc- 
casionally led  to  acting  out  and  consequent  difficulty  in  following  the  ward  rou- 
tine. Often  such  manifestations  of  the  groups'  attitude  were  inspired  b}^  one  pa- 
tient around  whom  the  group  centered,  while,  at  times,  there  were  opposing 
cliques.  It  was  felt  that  group  psychotherapy  could  utilize  this  group  attitude 
and  perhaps  channel  its  energy  into  more  therapeuticall}^  useful  outlets  for  the 
patients. 

Finally,  certain  other  considerations  connected  with  our  current  knowledge  of 
the  nature  of  group  p.sychotherapy  entered  into  the  decision  to  use  it  on  the  ward. 
Among  other  things,  group  p.sychotherapy  is  known  to  be  helpful  in  two  ways: 
(a)  it  provides  ego-.support  and  assists  ego-integration,  and  (b)  it  strengthens 
the  patients'  contact  with  reality.  It  was  thought  that  with  the  seriously  ill 
patients  on  the  ward  in  whom  inability  to  cope  with  severe  emotional  conflicts 
often  further  weakened  inadeciuate  egos  and  diminished  their  contact  with 
reality,  that  group  psychotherapy  would  be  specifically  helpful  along  these  lines. 

Since  individual  psychotherapy  is  given  to  all  patients  on  the  ward,  the  ques- 
tion at  once  arose  as  to  what  would  be  the  effect  of  the  introduction  of  group 
psychotherapy  upon  the  individual  treatment  of  the  patients?  This  was  dis- 
cu.ssed  in  several  conferences  with  the  entire  staff  of  the  ward  and  during  these 
conferences  several  other  points  were  raised.  These  might  be  summarized  as 
follows:  How  would  patients  react  to  having  one  doctor  for  group  p.sychotherapy 
and  another  for  indi\'idual  psychotherapy?  Would  patients  find  contradictions 
between  what  one  therapist  said  compared  with  the  other  and  how  should  this 
be  handled?  Would  the  patients  use  one  therapj^  in  opposition  to  the  other? 
Would  the  group  psychotherapy  tend  to  encourage  acting  out?  How  could  the 
individual  and  group  p.sychotherapy  be  coordinated?  How  would  the  patients 
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be  brought  iiitt)  the  group  psychotherapy?  What  woukl  be  done  aljout  patients 
who  did  not  conic  to  the  group  sessions? 

The  discussions  eoncerning  these  (questions  proved  to  be  most  useful.  They 
served  to  prepare  the  rest  of  the  staff  for  the  introduction  of  group  psychotherapy 
and  provided  an  opportunity  to  set  uj)  methods  of  approach  to  some  of  the  (Hffi- 
cuhies  raised. 

SUMMARY  OF  THE  GROUP  PSYCHOTHERAPY 

The  group  sessions  were  held  in  the  patients'  recreation  room  on  the  ward. 
They  were  given  once  a  week  for  a  period  of  an  hour  to  an  hour  and  a  half. 
There  was  no  formal  procedure  and  the  patients  could  sit  where  they  pleased, 
smoke,  talk  when  they  pleased,  and  ask  ciuestions.  Except  for  a  few  very  l)rief 
introductory  remarks  by  the  therapist  during  the  first  two  sessions,  the  material 
of  the  sessions  came  from  the  spontaneous  remarks  of  the  patients. 

The  individual  patients  were  prepared  for  the  group  sessions  by  means  of  a 
brief  interview  with  the  group  therapist  during  which  the  purpose  of  the  group 
p.sychotherapy  was  explaine  1  to  them  and  they  were  asked  if  they  would  like  to 
attend  the  sessions.  Following  this,  they  were  notified  of  the  time  of  the  sessions 
and  could  attend  or  not  as  they  pleased. 

Because  patients  usually  remained  on  the  ward  only  about  two  to  six  w^eeks, 
there  was  a  constant  turnover  of  patients  in  the  group.  Usually  every  two  or  three 
weeks,  one  to  three  of  the  patients  would  leave  and  a  similar  number  of  new 
patients  would  come  into  the  group.  Occasionally,  a  larger  number  of  patients 
would  enter  or  lea\'e  the  group.  Occasionally  also,  the  group  would  remain  un- 
changed for  a  period  of  se\'eral  weeks. 

The  material  covered  in  the  group  sessions  might  be  briefly  sunnnarized  as 
follows:  The  first  few  sessions  were  largely  concerned  with  discussions  as  to 
whether  the  patients  would  keep  the  material  of  the  group  se.ssions  confidential. 
The  patients  then  began  to  speak  of  fear.s — at  first  in  a  general  and  impersonal 
fashion,  then  gradually  more  personally.  As  they  did  this,  there  was  a  period 
when  there  was  considerable  discussion  of  the  difficulty  in  talking  o\-er  things 
with  their  doctors.  The  discussion  then  proceeded  along  the  lines  of  whether  their 
physical  disabilities  were  real  or  not  and  what  emotional  factors  had  to  do  with 
them.  At  this  time,  they  spoke  at  length  of  how  they  felt  about  their  illness — 
how  it  made  them  feel  different  and  ashamed. 

At  about  this  point,  the  10th  session,  the  group  spontaneously  commented 
that  the  group  atmosphere  had  changed;  it  was  more  friendly  and  cooperative. 
Following  this,  the  group  decided  to  talk  about  sex  and  led  by  a  relative  new- 
comer to  the  group,  the  discussion  centered  about  sexual  difficulties  in  marriage 
and  then  went  on  to  other  marital  difficulties.  At  about  the  loth  session,  the 
group  began  to  bring  up  in  the  discussions  hostile  and  aggressive  feelings,  to- 
wards their  husbands  at  first,  later  towards  parents  and,  finally,  in  a  veiled 
fashion,  towards  the  therapist. 

Following  this,  the  patients  began  to  display  jealous  and  aggressive  attitudes 
toward  each  other,  and  in  one  session,  the  18th,  at  which  only  women  were 
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prcsciil,  ihcy  clearly  rcxcalcd  erotic  aiid  (Icinaiidiiig  attitudes  coiicciiiiiifi;  oik; 
of  the  male  residents.  Next  came  a  period  when  th(>  patients,  led  by  tliose  wlio 
knew  they  were  goinf>-  to  leave  the  ward  soon,  spoke  of  their  fears  of  going  home. 
This  led  to  a  series  of  discussions  of  their  expectations  from  their  famiUes  on 
th<>  one  hand  and  from  the  doctors  and  the  hospital  on  the  other.  Very  chikhsh 
attitudes  became  clear  here.  Demanding  and  aggressive  attitudes  and  much 
guilt  and  feai-  o\er  these,  as  well  as  many  distorted  ideas  concerning  theii-  ill- 
ness, and  such  things  as  sex  and  pregnancy  were  brought  out. 

This  summary  of  the  content  of  the  group  sessions,  naturally,  is  far  more  clear 
and  better  organized  that  the  discussions  in  the  group.  The  "themes"  noted 
above  were  not  de\-eloped  in  an  orderly  fashion  and  in  each  session,  there  was 
much  rambling  back  and  forth  with  repetition  of  material  and  digressions. 
Howe\'er,  the  general  trend  of  the  discussion  was  along  the  lines  noted  above. 

The  constant  changing  of  the  members  of  the  group,  of  course,  also  tended 
to  make  the  group  discussions  fluctuate.  It  took  a  while  until  the  new  members 
oriented  themselves  and  began  to  participate  and  therefore  repetitions  and 
digressions  inevitably  occurred.  However,  to  a  surprising  degree,  the  discussion 
maintained  a  general  sort  of  continuity  even  when  new  patients  entered  the 
group.  This  resulted  from  the  fact  that  the  older  patients  "indoctrinated"  the 
new  ones,  so  to  speak,  by  their  discu.ssions  outside  of  the  group  meetings. 

While  it  was  true  that  the  group  discussions  proceeded  along  certain  general 
lines,  they  tended  to  center  arouiul  and  be  led  by  certain  indi\'idual  patients. 
At  times,  external  factors  determined  who  this  leader  would  l)e.  For  example, 
during  the  period  when  the  group  was  discussing  their  fears  about  leaving  the 
hospital,  a  definite  "protocol"  was  set  up  by  the  group  so  that  the  discussion 
centered  about  and  or  was  led  by  the  patient  whose  discharge  from  the  ward 
was.  most  imminent.  Mostly,  however,  the  sessions  centered  arcjund  patients 
who  spontaneously  became  the  leaders.  As  would  be  expected,  some  were  very 
aggressive  and  articulate  people  who  would  naturally  try  to  dominate  and  when 
such  patients  were  in  the  gi'oup,  tliey  tended  to  be  leaders  and  thus  to  deter- 
mine the  direction  and  nature  of  the  group  discussions  to  some  extent.  At  other 
times,  the  leadership  would  be  assumed  by  patients  who,  though  they  were 
usually  shy  or  reticent,  were  laboring  under  strong  emotional  stresses.  Finally, 
there  were  times  when  in  response  to  the  group  reaction  or  feeling  with  regard 
to  certain  themes,  patients  would  spontaneously  become  the  spokesmen  for  the 
group  feeling.  This  tendency  of  the  group  sessions  to  focus  around  and  l)e  led 
by  certain  patients  is,  of  course,  a  reflection  of  the  em()tif)nal  currents  existing 
in  the  group.  The  latter  are  the  basis  for  the  dynamics  of  the  group  psycho- 
therapy and  the  observations  concerning  this  made  with  these  groups  of  pa- 
tients will  be  described  separately  (3). 

EV.\LrATION  AND  RESULTS 

During  the  course  of  the  year,  the  group  psychotherapy  was  discussed  at  a 
series  of  conferences  with  the  other  persomiel  concerned  with  the  treatment  of 
patients.  This  permitted  an  opportunity  to  evaluate  its  influence  and  effective- 
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ness,  especially  in  relation  to  the  questions  raised  previously.  The  residents  and 
nurses  observed  that  the  group  psychotherapy  had  helped  to  inipr()\-e  the  genera! 
atmosphere  of  the  ward.  The  attitude  of  the  patients  towards  the  ward  routine, 
the  ward  personnel  and  towards  each  other  w^as  more  cooperative  and  reahstic. 
Patients  tended  to  relate  to  each  other  better  and  there  was  less  isolation  and 
clique  formation.  The  questions  raised  about  how  the  patients  could  be  induced 
to  come  to  the  group  and  how  their  absences  would  be  dealt  with  were  answered 
quite  clearly.  The  permissive  attitude  decided  upon  proved  to  be  effective  in 
having  the  patient  come.  The  therapeutic  group  formed  quickly  and  effectively 
with  the  minimal  preparation  noted  above.  When  the  ward  census  was  in  the 
neighborhood  of  fifteen,  eight  to  ten  patients  attended  the  group;  when  the 
ward  census  was  smaller,  the  group  tended  to  be  smaller. 

Attendance  at  the  group  had  a  diagnostic  and  prognostic  \-alue.  Those  who 
were  physically  too  ill  could  not  attend,  while  those  who  were  too  regressed, 
withdrawn  or  depressed  would  attend  for  a  session  or  two  and  drop  out.  An- 
other diagnostic  and  prognostic  index  was  the  participation  of  the  patient. 
Tho.se  who  did  not  participate  for  one  reason  or  another  also  proved  to  be 
relatively  inaccessible  to  individual  therapy.  Among  patients  who  usually  at- 
tended and  participated,  an  absence  from  the  group  was  repeatedly  found  to  be 
significant  in  relation  to  their  underlying  emotional  state.  Such  patients  would 
become  an.xious  or  upset  by  threatening  conflicts,  by  feelings  aroused  by  the 
relationships  in  the  group  or  by  fears  of  exposure  to  or  reaction  by  the  group. 
Their  al)sences  from  the  group  could  often  be  used  both  in  iiuHvidual  or  group 
psychotherapy  as  the  starting  point  for  eliciting  important  material  or  attitudes. 

It  had  been  decided  to  coordinate  the  individual  and  group  treatment  by 
means  of  a  regular  series  of  conferences  in  which  the  group  therapi.st  informed 
the  individual  therapists  of  the  content  of  the  group  meetings,  after  which  the 
relationship  and  interaction  of  the  two  forms  of  treatment  were  discussed.  This 
series  of  conferences  proved  most  valuable  in  enlarging  and  clarifying  observa- 
tions concerning  the  reactions  of  the  patients  and  they  also  served  as  a  basis  for 
teaching  the  residents  group  psychotherapy. 

At  these  conferences  it  was  found  I'epeatedly  that  patients  (Hd  try  to  utilize 
the  group  treatment  in  the  service  of  resistance  against  the  individual  treat- 
ment. This  had  been  anticipated  and  as  a  result,  it  was  recognized  and  dealt 
with  without  any  great  difficulty.  The  individual  therapists  had  been  especially 
concerned  as  to  whether  the  patients  would  seize  upon  contradictions  in  state- 
ments made  by  the  different  therapists.  This  did  occur  and  it  was  handled  quite 
effectively  by  focusing  on  why  the  patient  brought  it  up  rather  than  on  the 
contradiction  itself.  The  most  important  observations  concerning  the  relation- 
ship of  the  group  p.sychotherapy  to  the  individual  treatment  concerned  the 
nature  of  the  relationship  between  the  therapist  and  the  patient  and  the  type 
of  material  brought  out  by  the  patient.  The  natui-e  of  the  relationship  l)etween 
patient  and  therapist  is  different  in  group  than  in  individual  treatment  and  as 
a  result,  different  material  is  brought  up.  In  the  group,  the  relationship  was  less 
threatening  and  on  a  more  realistic  basis,  the  patient  had  more  support,  and 
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consequently  they  could  speak  more  freely,  in  the  individual  t r(>atiiieiit ,  the 
relationship  to  the  therapist  was  more  intense  and  elicited  other  responses.  In 
the  individual  treatment,  the  patients  seemed  to  be  more  eoncerned  with  pre- 
<>;enital  conflicts,  especially  in  terms  of  their  attitudes  toward  therapist,  and 
this  made  it  difficult  for  them  to  speak  freely.  In  the  group,  the  patients  could 
speak  freely  of  sexual  conflicts  and  their  attitude  to  the  therapist  was  much 
more  realistic,  but  they  did  not  discuss  pre-genital  strivings  except  in  terms  of 
their  derivatives. 

On  the  basis  of  the  abo\-e,  it  was  apparent  that  group  and  indi\  idual  treat- 
ment tended  to  supplement  each  other.  The  residents  found  the  individual 
treatment  was  aided  by  the  group  sessions  in  that  patients  were  stimulated 
and  new  material  was  brought  up.  Their  attitude  in  the  individual  sessions 
often  showed  a  change  in  the  direction  of  being  interested  in  bringing  up  and 
working  through  problems.  With  some  difficult  patients  who  had  held  back  a 
great  deal  in  the  individual  therapy,  such  a  change  proved  most  helpful. 

Despite  this,  the  exact  relationship  between  group  and  individual  therapy 
remains  to  be  more  clearly  defined.  For  example,  the  more  experienced  attend- 
ing statf  who  proctored  the  residents  in  the  individual  treatment  were  not  able 
to  cleai'ly  estimate  the  impact  of  the  group  treatment.  While  they  felt  it  had 
considerable  usefulness,  especially  with  patients  who  were  either  inaccessil)le 
to  or  too  threatened  by  individual  treatment,  they  also  thought  that  the  group 
psychotherapy  added  another  emotionally  charged  influence  to  the  multi- 
tudinous and  complicated  factors  present  in  a  set-up  like  the  ward.  It  was  ob- 
served that  the  emotional  impact  of  the  group  sessions  carried  over  into  the 
atmosphere  of  the  ward  and  with  a  group  of  patients  who  lived  so  closely  and 
constantly  together,  this  had  a  much  more  sustained  effect  than  in  an  out- 
patient group.  In  relation  to  the  individual  treatment  the  patients  received, 
the  question  was  raised  as  to  whether  the  group  psychotherapy,  even  if  it  did 
supplement  the  individual  psychotherapy,  would  not  also  tend  to  disperse  the 
latter's  therapeutic  effect. 

This  last  question,  whether  the  addition  of  group  psychotherapy  to  the  indi- 
vidual psychotherapy  with  a  different  therapist  for  each  did  not  tend  to  dis- 
perse the  therapeutic  effect  of  the  individual  treatment,  raised  a  very  important 
point  in  connection  with  the  theoretical  formulations  on  which  the  treatment 
of  the  patients  on  the  ward  was  based.  The  ward  patients  were  often  severely 
ill  from  the  psychiatric  point  of  view  with  weakened  egos,  impaired  contact 
with  reality  and  poor  object  relationship.  The  need  to  establish  contact  with 
these  patients  in  order  to  help  them  establish  adequate  object  relationships 
was  the  first  and  most  important  goal  of  therapy.  Obviously,  the  use  of  two 
therapists  and  two  different  forms  of  therapy  instead  of  helping  to  focus  the 
very  necessary  therapeutic  relationship  could  be  regarded  as  having  the  op- 
posite effect. 

At  the  end  of  the  year's  experience  with  group  psychotherapy,  these  con- 
siderations were  involved  when,  in  accordance  with  the  policy  of  rotating  the 
attending  staff,  the  treatment  program  of  the  ward  came  under  the  supervision 
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of  a  different  ineiuhcr  of  the  attending  staff.  It  was  felt  that  the  lilvelihood  of  a 
dispersal  of  the  therapeutic  effect  as  noted  above  was  considerable  and  that 
the  use  of  group  psychotherapy  in  addition  to  the  individual  treatment,  for  the 
time  being,  should  be  discontinued.  Accordingly,  group  psychotherapy  has  not 
been  given  on  the  ward  during  the  past  year.  During  this  time  further  observa- 
tion of  the  effecti\-eness  of  indi\-idual  psychotherapy  with  some  of  the  seriously 
ill  ward  patients  has  indicated  that  manj^  of  them  are  relatively  inaccessible  or 
unresponsive  to  indi\'idual  treatment  and  for  such  patients,  group  psycho- 
therapy would  appear  to  be  a  more  easily  tolerated  and  quite  useful  form  of 
therapy.  Plans,  therefore,  are  being  worked  out  to  integrate  group  psj^ho- 
therapy  in  the  ward  treatment  program  so  as  to  make  it  available  for  those 
patients  w'ho  w'ould  benefit  by  it  without  interfering  with  the  individual  treat- 
ment of  those  patients  who  need  this  latter  form  of  therapy. 

In  the  group  sessions  themselves,  certain  evaluations  were  possible  and  these 
clearly  indicated  that  the  group  psychotherapy  was  helpful.  The  patients  them- 
selves spontaneously  indicated  changes  in  attitude  that  were  helpful  and  at- 
tributed this  to  the  group  psychotherapy.  There  was  emergence  and  working 
through  of  conflicts  in  relation  to  phj'sical  symptoms,  childish  and  aggressive 
attitudes,  marital  and  sexual  problems  again  and  again.  Better  contact  with 
reality  was  made  possible  for  many  of  the  patients.  Patients  who  were  con- 
fronted with  difficult  physical  problems  and  with  complicated  home  situations 
were  enabled  to  develop,  to  some  degree  at  least,  more  flexible  and  realistic 
approaches  to  these.  In  the  preparation  of  patients  for  discharge  from  the 
ward,  the  group  sessions  appeared  to  be  most  helpful.  Discharged  patients  who 
^'isited  the  ward  often  a.sked  about  the  possibility  of  being  admitted  to  a  group 
in  the  out-patient  service. 

CONCLUSIOXS 

Group  psychotherapy  was  introduced  quite  readily  as  one  of  the  forms  of 
treatment  on  the  psychiatric  ward  of  a  general  hospital.  Difficulties  that  had 
been  anticipated  concerning  the  relationship  of  individual  psychotherapy  to  the 
group  psychotherapy  were  dealt  with  by  coordinating  the  two  forms  of  therapy 
through  a  series  of  conferences  between  the  group  and  the  individual  therapists. 
Our  observations  appear  to  indicate  that  group  psychotherapy  tends  to  supple- 
ment and  aid  individual  therapy.  The  relationship  between  patient  and  therapist 
in  the  group  Avas  found  to  be  different  from  that  in  individual  therapy  and  there 
were  indications  that  different  material  was  brought  out  in  the  group  sessions 
than  was  dealt  with  in  the  individual  treatment.  While  some  of  the  relationships 
between  the  individual  and  group  treatment  in  a  setting  like  the  ward  became 
clear,  more  observations  and  further  clarification  are  necessary.  Group  p.sycho- 
therapy  was  found  to  be  helpful  in  the  development  of  a  better  and  more  co- 
operative attitude  in  the  patients  in  relation  to  ward  routine.  The  group  treat- 
ment was  found  to  be  useful  in  helping  patients  bring  up  and  work  through 
problems  related  to  their  somatic  difficulties,  sexual  problems  and  family  rela- 
tionships and  in  enabling  them  to  begin  the  development  of  more  realistic  and 
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effective  approaches  to  these,  especially  at  the  lime  of  their  (ns('harf!;<'  from 
the  ward. 
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THE  VARIABILITY  OF  PROTHROMBIN  TIME  DETERMINATIONS 
WITH  "STAXDAPvDIZED  THROMBOPLASTIN  PREPARATIONS"* 


FRANK  A.  BASSEN,  M.D. 
With  the  technical  assistance  of  Valija  Skrodelis 
New  York,  N.  Y. 

INTRODUCTION 

For  proper  control  of  dicuniarol  dosage  the  use  of  thromboplastin  reagents  of 
uniform  activity  has  been  recommended.  Thromboplastin,  prepared  commercially 
or  otherwise,  having  a  control  time  of  twelve  to  fifteen  seconds  on  repeated  test- 
ing against  normal  undiluted  plasma  has  been  considered  to  have  a  standard 
uniform  activity.  Variations  between  preparations  may  exist  but  consistency  of 
the  normal  control  time  has  determined  the  adequacy  of  the  material.  For  di- 
cumarolized  patients  a  prothrombin  time  two  to  three  times  the  control  has  been 
considered  desirable. 

This  rather  simple  summary  and  rule  of  thumb  formula  for  managing  patients 
is  very  convenient  but  is  based  on  the  assumption  that  there  are  thromboplastins 
of  standard  uniform  activity.  Despite  identical  normal  control  values  however, 
two  thromboplastin  preparations  may  give  entirely  different  results  on  a  single 
dicumarolized  plasma  (1);  thus  control  times  as  a  means  of  standardization  are 
not  valid.  To  obviate  this  difficulty  results  were  reported  in  terms  of  concentra- 
tion of  prothrombin.  This  was  accomplished  by  referring  the  times  obtained  with 
dicumarolized  plasmas  to  the  appropriate  points  on  curves  derived  from  doing 
prothrombin  times  on  serial  dilutions  of  normal  plasma.  Results  however  did  not 
prove  this  concept  to  be  correct,  and  Conley  and  Mor.se  (2)  found  that  with 
present  methods  it  was  impossible  to  compare  results  from  one  laboratory  with 
those  of  another.  Consequently  they  felt  that  the  value  of  clinical  studies  with 
dicumarol  was  to  a  great  extent  impaired. 

In  a  preliminary  comparison  study,  using  commercial  thromboplastins,  marked 
differences  which  bore  no  relation  to  control  times  frequently  resulted,  but  a 
certain  consistency  in  the  differences  was  noted.  This  latter  fact,  previously  re- 
ported by  Conley  and  Morse  (2)  might  be  helpful  in  comparing  results  with 
reference  to  the  brand  name  of  the  thromboplastin  used.  With  this  in  mind  a  com- 
parison study  of  some  of  the  commonly  used  commercial  thromboplastins  was 
undertaken. 

METHOD  OF  STUDY 

Four  widely  used  commercial  thromboplastin  preparations  were  selected  for 
this  study,  t  The  method  for  the  prothrombin  determinations  was  that  described 

From  the  Hematology  Department,  The  Mount  Sinai  Hospital,  New  York  City. 
*  Aided  by  the  A.  A.  List  and  A.  R.  Lowenberg  Funds. 

t  Brand  A:  Simplastin;  Chilcott  Laboratories,  Morris  Plains,  N.  J.  Brand  B:  Difco 
Thromboplastin;  Difco  Laboratories,  Detroit  1,  Mich.  Brand  C:  Cappel  Laboratories, 
Bo.\  .352,  Wayne,  Pa.  Brand  D:  Certified  Blood  Donor  Service,  Jamaica  2,  N.  Y. 
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TAKLl';  1 


I'rolhronibin  times  (seconds):  Results  ()l)l(iiiii  <l  in  <inv  (/roup  of  9  dicumarolized  plasmas  tested 
simultancouslt/  with  4  different  thromboplitsi i ii  preparations.  Note  the  variations  unrelated 

to  the  control  values 


Thromboplastin 

A 

B 

C 

D 

Control  100%  plasma 

14.5 

13.0 

13.5 

13.0 

Control  10%  plasiiui 

_U  .  n 

21  0 

20  0 

21 .0 

Dicniiiaroi  Plasma  *  1 

26.0 

26.0 

23.5 

27.0 

24.0 

22.5 

21.0 

24.5 

25.0 

25.0 

22.0 

25.5 

«4 

25.0 

27.0 

23.5 

25.0 

*5 

34. 0 

33.0 

26.0 

28.0 

«6 

81.5 

39.5 

43.0 

55.5 

*7 

32.0 

34.5 

32.0 

33.5 

*S 

31.0 

35.5 

40 . 5 

38.0 

«i) 

31.0 

36.0 

37.0 

35.0 

by  Quick,  aiul  the  thi'oniboplastin  powders  were  prepared  for  use  in  accordance 
with  the  methods  described  l)y  the  niaiuifacturers.  Prothrombin  time  dihition 
curves  were  made  with  each  of  the  four  preparations.  These  curves  were  made 
by  one  technician  and  always  with  blood  from  the  same  donor.  Prothrombiii-free 
plasma  from  the  same  donor,  prepared  by  adsorption  with  a  30%  suspension  of 
BaS04  (3)  was  used  as  the  diluent.  Four  curves  were  plotted  with  each  brand  of 
the  same  lot  number  to  determine  the  n^prodticiliility  of  I'esults  under  rio;idly 
controlled  conditions. 

The  same  thromboplastin  preparations  were  then  used  simultaneously  in  a 
large  series  of  patients  recei\'infi  dicmnarol  theiapy. 

1.  Results  an  .Vormal  Plasma  and  Normal  Plasma  Scrialli/  Diluted  with 
Prothromhin-Frec  Plasma 

In  these  dilution  studies,  prolongation  of  the  prothrombin  times  were  so  slight 
in  concentrations  above  ten  per  cent  that  comparative  studies  were  of  little  value. 
In  final  dilutions  of  10%  and  5%  the  results  as  shown  in  Table  II  were  similar 
with  each  brand.  At  2.5%  the  results  with  three  preparations  varied  somewhat. 
Reproducible  values  however  were  obtained  with  Brand  C.  It  will  be  noted  that 
this  material  gave  consistently  faster  results  in  the  more  dilute  mixtures. 

The  control  times  of  three  of  the  brands  (B,  C  and  D)  were  xqvj 
similar  (12.5-14  seconds).  The  fourth  brand  (A)  was  usually  longer  (14-15 
seconds).  The  cur\-es  of  all  were  c}uite  similar  although,  as  already  stated.  Brand 
C  on  the  average  ga^^e  faster  times  in  the  more  dilute  mixtures.  Although  Brand  A 
usually  gave  longer  times  at  100  and  10%,  the  times  at  2.5%  were  comparable  to 
the  others  and  in  one  instance  with  a  control  time  of  15  seconds  the  time  at 
2.5%  was  as  fast  or  faster  than  all  the  others. 

In  summary,  although  the  100%  plasma  control  times  varied  to  some  extent, 
the  ciH'ves  obtained  with  the  various  thromboplastin  preparations  were  com- 
parable, with  the  exception  possibly  of  Brand  C  which  in  general  gave  faster 
times  in  the  5%  and  2.5%  dilutions.  There  was  nothing  to  indicate  that  the 
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TABLE  II 

Prothrombin  times  (seconds):  Results  obtained  imth  four  commercial  thromboplastins,  each  of 

the  same  lot  number 


Normal  plasma  was  diluted  serially  with  prothrombin  free  plasma  prepared  by  ad- 
sorption with  barium  sulfate  plasma.  The  tests  were  performed  in  quadruplicate  to  de- 
termine reproducibility  of  results. 


Plasma 

Plasma 

Plasma 

Plasma 

100% 

10% 

5% 

2.5% 

Thromboplastin 

A. . . 

15- 

-15-15-14 

23 

5-20-25-24 

31-27-31-33.5 

42.5-36^8-46.5 

Thromboplastin 

B  . 

13- 

-13.5-13-13 

21- 

-22.5-21-22 

27-30-28-31 

45.5-49-40-45 

Thromboplastin 

C. . . 

14- 

-13-12.5-13 

20- 

-20-20-21 

26-26-25-26 

37.5-37-36-37 

Thromboplastin 

D  . 

13- 

-13-12.. 5-1 2. 5 

21 

5-21-21-20 

30-28.5-28-28 

49-51-41-42 

preparations  with  longer  100%  control  tiine.s  will  give  proportionately  longer 
times  in  the  more  dilute  mixtures. 

2.  Results  on  Dicumarolized  Plasmas 

Preliminary  testing  had  indicated  that  there  might  be  some  consistency  in 
the  various  results  obtained  with  the  different  l^rands.  This  seemed  to  be  par- 
ticularl}^  true  when  comparing  Brand  A  with  Brand  B.  Although  Brand  A  almost 
always  gave  longer  control  times  it  was  noted  that  it  gave  faster  times  than 
Brand  B  on  dicumarolized  plasmas  with  prothrombin  times  of  over  20  seconds. 
This  cro.ss  over  was  very  common  but  enough  exceptions  were  found  to  indicate 
it  could  not  be  relied  on. 

In  testing  the  four  brands  simultaneously,  the  thromboplastin  preparations 
were  prepared  by  the  same  technician  and  the  same  source  of  normal  plasma  was 
used  for  control  times  as  was  used  for  making  the  curves.  The  tests  were  run  on 
sets  of  25  dicumarolized  plasmas  for  four  sessions  so  that  in  all  100  plasma  speci- 
mens were  tested  with  all  four  of  the  preparations. 

It  became  apparent  almost  from  the  beginning  that  the  dicumarolized  plasmas 
gave  unpredictable  results  with  the  various  thromboplastins.  There  was  no  con- 
sistency in  the  results  in  that  variations  in  time  with  one  preparation  bore  no 
constant  relationship  with  those  of  another.  As  noted  earlier  in  comparing  Brands 
A  and  B  there  was  often  the  cross  over  with  the  longer  times  but  there  were 
enough  exceptions  to  indicate  this  difference  could  not  always  be  relied  on.  As 
would  be  expected,  the  differences  shown  with  all  preparations  were  most  notice- 
able on  plasmas  over  20  seconds.  Some  notable  examples  of  these  variations  may 
be  seen  in  Table  I.  These  are  isolated  examples  but  similar  A-ariations  were  found 
on  many  occasions  and  cannot  reasonably  be  attributed  to  errors  in  technique. 
From  the  practical  standpoint  this  is  important  because  it  will  be  noted  that  the 
differences  may  be  considerable  and  the  shortest  times  were  often  obtained  with 
the  thromboplastin  giving  the  longest  control  time. 

DISCUSSION 

The  purpose  of  this  investigation  was  to  make  comparative  studies  of  some 
of  the  commonly  used  commercial  thromboplastin  preparations.  The  plan  of 
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study  was,  first,  to  make  dilution  curves  with  the  various  preparations  usins 
l)ariuin  sulfate  adsorlxxi  plasma  as  a  diluent  and,  secondly,  to  use  the  sauKi  lot 
l)reparations  on  dicuniarolizcHl  plasmas.  It  is  g(Mierally  assumed  that  (airves  bear 
some  relationship  to  control  times,  i.e.,  preparations  giving  longer  control  times 
■iive  proportionately  longer  times  in  the  more  dilute  mixtures.  However  all  the 
curves  were  generally  (juite  similar  despite  the  control  times  and  in  one  instanc-e 
t  he  fastest  times  in  the  dilute  mixtures  were  obtained  with  a  preparation  having 
the  longest  control  time  (Table  II).  It  was  therefore  apparent  from  these  curves 
at  least  that  using  normal  plasma  one  could  not  predict  the  time  of  the  more 
dilute  mixtures  from  the  time  obtained  on  the  whole  plasma. 

From  the  similarity  of  the  cur\'es  it  seemed  reasonable  to  assume  that  results 
on  dicumarolized  plasmas  w'ould  be  closely  approximated.  Comparable  results 
were  obtained  but  all  too  frequently  there  were  differences  which,  as  would  be 
expected,  were  most  marked  in  the  plasmas  with  longer  times.  The  differences 
could  not  be  explained  by  differences  in  control  times,  as  often  the  fastest  times 
were  obtained  with  the  thromboplastin  having  the  longest  control  time.  On  the 
other  hand,  preparations  with  identical  controls  both  in  the  100%  and  10% 
range  very  often  gave  results  which  were  quite  different  from  each  other.  To  add 
to  the  confusion  a  preparation  which  gave  the  fastest  time  on  one  plasma  would 
often  give  the  .shortest  time  on  another,  or  a  time  intermediary  between  the 
fastest  and  the  slowest. 

It  seems  fair  to  conclude  from  these  results  that  the  evaluation  of  at  least 
these  commercial  thromboplastins  is  impossible,  using  the.se  methods  of  com- 
parison which  are  usually  considered  satisfactory.  The  fact  that  prothrombin 
determinations  on  normal  undiluted  plasmas  is  not  a  satisfactory  method  for  the 
standardization  of  thi'oml)oplastin  preparations  is  known  and  has  been  best  ex- 
pressed by  Mann  w^ho  stated:  "In  testing  dicumarol  plasmas,  there  appear  differ- 
ences between  thromboplastin  extracts  that  are  not  apparent  in  testing  normal 
plasma.  In  other  words,  the  sensiti\'ity  of  thromboplastin  extracts  in  detecting 
the  abnormality  produced  by  dicumarol  varies  entirely  apart  from  the  \  ariation 
in  the  activities  of  these  extracts  with  respect  to  normal  plasma."  Obviously, 
if  two  thromboplastin  preparations  give  identical  times  on  a  single  normal  un- 
diluted plasma  but  different  times  on  a  single  dicumarolized  plasma,  they  cannot 
be  considered  to  be  of  standard  uniform  activity. 

It  was  thought  therefore  that  if  prothrombin  determinations  were  made  on 
serial  dilutions  of  normal  plasma  this  difficulty  would  be  overcome  by  revealing 
differences  in  the  thromboplastin  preparations  not  apparent  with  the  undiluted 
plasma.  Furthermore,  it  was  thought  that  the  differences  found  would  be  com- 
parable to  the  differen(!es  noted  when  these  same  thromboplastin  preparations 
w^ere  used  with  dicumarolized  plasmas.  To  .suspect  that  such  a  method  for  stand- 
ardization would  work,  it  would  have  to  be  assumed  that  the  diluted  normal 
plasmas  were  identical  with  dicumarolized  plasmas. 

Just  what  the  differences  are  between  normal  plasma  diluted  with  barium 
sulfate  ad.sorbed  plasma  and  dicumarolized  plasma  is  not  altogether  clear.  The 
very  fa(;t,  as  .shown  in  this  report,  that  different  thromboplastin  preparations 
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may  react  one  way  with  plasma  diluted  in  this  fashion  and  in  other  ways  with 
(iicumarolized  plasmas  indicates  that  they  are  certainly  not  the  same.  The 
piohlem  of  determining  what  the  exact  differences  are,  both  qualitatively  and 
(luantitatively,  is  exceedingly  difficult  with  present  techniques.  The  barium 
sulfate  adsorl)ed  plasma  used  as  a  tliluent  is  depleted  of  prothrombin  and  there; 
is  also  a  marked  reduction  in  a  stable  clotting  factor,  variously  described  in  the 
literature  as  SPCA  (5),  proconvertin  (6),  co-thromboplastiu  (7),  and  factor  \'1I 
(8).  Dicumarolized  plasma  is  also  deficient  in  these  factors  so  these  plasmas  may 
be  consideretl  generally  similar  in  these  respects.  There  is  disagreement  howex'er 
as  to  the  effect  of  diciunarol  on  the  labile  factor  (Factor  V)  (!)).  Quick 
and  Stefanini  found  that  it  was  little  effected  but  Fahey  et  al  reported  that  it 
may  be  markedly  depleted  (10).  On  the  other  hand,  it  is  generally  agreed  that 
barium  sulfate  adsorbed  plasma  contains  ample  labile  factor.  KoUer  is  of  the 
opinion  that  the  hypoprothrombinemia  from  dicumarol,  foimd  by  the  one-stage 
method,  represented  a  deficiency  not  only  of  prothrombin  but  also  Factor  V, 
Factor  VII  and  fibrinogen  and  he  felt  that  the  reduction  in  Factor  MI  was  prob- 
ably the  most  important  (5). 

Without  attempting  to  elaborate  further  on  the  differences  between  these 
plasmas  it  would  appear  that  the  normal  diluted  plasmas  reacted  nuich  more 
uniformly  with  the  commei'cial  throml)oplastin  preparations  used  than  did  the 
dicvunarolized  plasmas.  It  is  very  probable  that  the  in  vivo  effect  of  dicumarol 
produces  disproportionate  changes  in  the  plasma  constituents  involved  in  the 
coagulation  mechanism,  whereas  simple  in  vitro  dilution  of  normal  plasma 
produces  a  more  orderly  reduction  of  all  the  clotting  constituents.  The  in  vi\'o 
action  of  dicumarol  is  further  complicated  by  the  fact  that  different  patients  may 
respond  differently  to  the  drug,  and  also  changes  occurring  early  in  treatment 
may  be  different  than  those  occurring  later  (5,  10).  It  should  not  be  surprising 
therefore  that  such  complex  plasmas  may  magnify  subtle  differences  in  thrombo- 
plastin preparations  not  ordinarily  discernible  when  tested  against  normal  or 
diluted  normal  plasmas. 

It  has  been  suggested  that  there  might  be  a  certain  consistency  in  the  differ- 
ences revealed  (2).  This,  if  it  were  true,  would  be  of  value  as  results  could  be 
reported  with  reference  to  the  l)rand  name  of  the  thromboplastin  used.  In  the 
present  study  we  were  unable  to  confirm  this  "consistency  of  differences".  One 
is  steadily  forced  to  the  conclusion  that  the  term  "thromboplastin  of  standard 
uniform  acti\'ity"  when  applied  to  its  use  against  dicumarolized  plasmas  is  mean- 
ingless antl  gives  a  sense  of  security  which  is  not  justified. 

It  may  be  contended  that  from  the  practical  therapeutic  standpoint  present 
methods  of  standardization  are  satisfactory.  This  is  to  some  extent  true  because 
the  margins  of  safety  are  wide  but  no  one  should  be  deluded  as  to  the  facts.  It 
is  common  experience  that  despite  the  utmost  caution  bleeding  is  still  a  frequent 
complication  of  diciunarol  therapy  even  though  the  prothrombin  time  is  within 
the  "safe  range". 

While  there  is  as  yet  no  satisfactory  method  of  knowing  what  constitutes  a 
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good  therapeutic;  niugc  it  is  j!;enerally  agreed  that  a  '>  \()%  prothroinhiii  ie\  ('l  is 
satisfactory.  Whether  dicuinaroHzed  plasmas  that  f;i\-e  the  same  time  as  those 
of  5-10%  normal  plasmas  with  barium  sulfate  adsorbed  plasma  as  the  diluent, 
have  a  comparable  prothrombin  content  is  open  to  question.  If  it  is  comparable, 
prothroml)in  times  need  not  exceed  25  seconds,  using  the  thromboplastin  prei)ara- 
tions  herein  reported.  Even  at  these  levels  fairly  marked  variations  have  been 
found  and  bleeding  not  infrequently  occurs.  A  greater  tendency  to  bleed,  for 
some  unknown  reason,  is  probably  an  important  factor  in  some  of  these  cases 
and  must  be  accepted  as  a  calculated  risk.  Patients  with  peptic  ulcers  or  exposed 
mucous  membrane  surfaces,  such  as  colostomies,  are  grave  risks  and  in 
our  opinion  should  not  recei\'e  anticoagulant  therapy.  It  should  also  be  remem- 
hervd  that  even  at  normally  "safe  levels"  considerable  bleeding  may  follow  the 
use  of  injections,  particularly  deep  intra-muscular  injections. 

Cur\'es  made  with  saline  as  a  diluent  were  entirely  different  from  those  made 
with  barium  sulfate  adsorbed  plasma  and  usually  gave  about  40  seconds  at  10% 
w'ith  the  same  thromboplastins.  Beyond  this  dilution  clotting  was  greatly  pro- 
longed and  the  end  points  were  not  sharp.  The  much  longer  times  in  the  more 
dilute  mixtvu'es  with  any  diluent  may  represent  only  slight  variations  in  the 
prothrombin  concentration,  percentagewise,  but  bleeding  occurs  much  more 
freciuently  at  these  critical  levels. 

Selecting  prothrombin  times  intermediary  between  those  obtained  from  5% 
and  10%  normal  plasma,  prepared  with  barium  sulfate  adsorbed  plasma  as  the 
diluent,  maybe  arbitrary  for  the  management  of  patients  receiving  therapy,  but  it 
at  least  serves  the  purpose  of  better  evaluating  clinical  results. 

SUMMARY 

1.  Prothrombin  time  curves  on  normal  plasma  with  barium  sulfate  adsorbed 
plasma  as  a  diluent  were  made,  using  four  different  commercial  thromboplastins. 

2.  The  type  of  curve  l)ore  no  relationship  to  the  control  time  with  these  prepa- 
rations. 

3.  Prothrombin  times  were  done  on  a  large  series  of  dicumarolized  plasmas 
using  simultaneously  the  four  same  thromboplastin  preparations  used  above. 
Each  thromboplastin  preparation  was  from  the  same  lot. 

4.  The  findings  indicated  that  the  interaction  of  thromboplastin  preparations 
with  normal  plasma,  and  normal  plasma  diluted  with  barium  sulfate  adsorbed 
plasma,  is  fre(}uently  different  from  the  interaction  of  similar  preparations  with 
dicumarolized  plasmas,  and  standardization  cannot  be  accomplished  in  this 
fashion. 

5.  There  was  no  indication  that  differences  found  between  different  thrombo- 
plastin preparations  were  consistent  enough  to  be  relied  on  for  comparing  results. 

0.  It  is  suggested  that  for  management  and  comparative  studies  patients 
be  maintained  at  a  level  equivalent  to  the  time  obtained  on  5-10%  normal 
plasma,  using  barium  sulfate  adsorbed  plasma  as  the  diluent.  With  the  four  com- 
mercial preparations  used  this  would  be  about  25  seconds. 
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CONGENITAL  MUSCULAR  HYPERTROPHY  WITH  MENTAL 
DEFICIENCY  (de  LANGE'S  J)ISEASE) 


ROBERT  MARSHALL,  M.D.*  and  HORACE  L.  HODES,  M.D. 

In  1934  Dr.  Cornelia  de  Lange  (1)  reported  three  cases  of  a  syndrome  of 
congenital  generalized  muscular  hypertrophy,  extrapyramidal  motor  disturb- 
ances and  mental  deficiency.  To  these  she  added  a  case  reported  by  Bruck  in 
1889  (2).  Since  that  time  there  have  been  seven  other  cases  recorded  in  the 
world  literature  (3-9).  We  present  the  following  case,  the  second  reported 
American  case,  because  of  the  unusual  clinical  circumstances  and  because,  to 
the  best  of  our  knowledge,  it  is  the  first  instance  in  which  androgenic  studies 
have  been  used  in  an  attempt  to  establish  the  etiology. 

CASE  REPORT 

C.  M.  G.,  a  male  infant  of  Jewish  extraction,  was  born  at  the  Mount  Sinai  Hospital  on 
March  2,  1953,  six  weeks  prior  to  term.  The  mother  was  29  j-ears  old.  She  had  borne  one  nor- 
mal infant  previously.  She  had  been  well  until  January  1953,  from  which  time  she  noted 
progressive  weakness  of  the  lower  extremities.  She  was  operated  upon  on  February  24,  1953 
and  was  discovered  to  be  suffering  from  a  hemangioma  of  the  spinal  cord.  Paraplegia  de- 
veloped post-operatively.  On  March  2,  1953  spontaneous,  painless  labor  occurred,  and  she 
was  delivered  of  the  infant  by  low  forceps.  The  father  was  38  years  old.  He  was  obese  and 
suffering  from  essential  hypertension.  Both  his  thyroid  and  renal  function  were  normal. 

Physical  examination  of  the  infant  at  birth  revealed  an  apparently  healthy  2240  gram  pre- 
mature infant.  At  36  hours  of  age  he  voided  grossly  bloody  urine.  At  that  time  there  was 
moderate  jaundice,  and  both  kidneys  were  palpable  and  obviously  enlarged.  Hematuria 
persisted  for  five  daj's.  Laboratory  data  revealed  no  evidence  of  hemorrhagic  or  hemolytic 
disease.  Blood  cultures  were  sterile.  The  kidneys  decreased  in  size  to  normal  by  the  eighth 
day  of  life.  Jaundice  subsided  by  the  third  week  of  life.  Urinalyses,  blood  urea  nitrogen  and 
serum  electrolyte  determinations  all  indicated  persistence  of  renal  damage.  In  view  of  the 
clinical  and  laboratory  findings,  a  diagnosis  of  vascular  disease  of  the  kidneys,  probably 
intra-renal  renal  vein  thrombosis,  was  made.  His  urine  function  slowly  imjjroved,  although 
the  blood  urea  nitrogen  levels  remained  elevated. 

The  infant's  course  in  the  hospital  was  marked  by  severe  irritability  and  hypertonicity 
which  were  first  noted  at  one  week  of  age.  He  took  feedings  poorly  and  his  weight  gain 
was  slow.  There  was  recurrent  normochromic  anemia  which  was  treated  by  multiple  trans- 
fusions of  whole  blood.  Despite  his  low  weight  and  poor  general  condition,  however,  from 
the  third  week  of  life  the  infant  showed  muscular  development  much  beyond  the  normal, 
and  supernormal  muscle  power.  By  three  months  of  age  the  muscular  hypertrophy  was  so 
marked  that  the  infant  presented  the  appearance  of  a  small  wrestler.  There  was  generalized, 
symmetrical  muscular  hypertrophy,  more  marked  over  the  upper  half  of  the  body,  affecting 
mainly  the  muscles  of  the  neck,  upper  extremities,  chest  and  back.  The  muscles  were  soft 
during  relaxation  but  during  contraction  they  were  very  firm  and  stood  out  like  bands  be- 
neath the  skin.  There  was  no  niyotonic  reaction,  and  no  delay  in  relaxation.  The  infant 
alternated  between  periods  of  lethargy  and  marked  irritability.  During  the  periods  of  irri- 
tability there  was  a  raucous,  high-pitched  cry,  marked  hyperextension  of  the  neck  with 
assumption  of  an  extreme  opisthotonic  posture,  tonic  contraction  of  the  muscles,  and 
marked  tachypnea.  These  episodes  were  provoked  by  the  smallest  stimulus.  There  was 
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rig;i(lity  luul  resistaiife  to  passive  movement  of  all  tlic  limbs,  which  were  held  in  a  position 
of  flexion  of  the  major  joints.  Muscle  power  was  excellent;  the  infant  could  hang  from  the 
fingers  of  the  examining  physician  for  longer  than  60  seconds  (see  pictures).  The  cranial 
nerves  were  intact,  the  deep  tendon  reflexes  were  mai  kedly  hyijeractive,  and  the  abdominal 
and  cremasteric  reflexes  were  absent.  Babiiiski,  HoI'man  and  Oppenheimer  reflexes  were 
present  bilaterally.  Ankle  clonus  was  present  bilaterally  and  the  tonic  neck  reflex  was 
strongly  positive.  Sensation  appeared  to  be  normal.  Psychomotor  development  was  poor.  He 
did  not  smile  or  coo;  he  did  not  recognize  the  bottle  or  persons  around  him;  he  showed  no 
interest  in  his  environment.  The  facies  was  that  of  an  old  man.  The  panniculus  was  ex- 
tremeh-  poor.  Hair  was  normal  in  texture  and  distribution.  There  was  marked  superficial 
venous  engorgement.  The  kidneys  were  no  longer  paljjable.  The  external  genitalia  appeared 
somewhat  abnormal;  the  scrotum  was  deeply  jjigmented  and  wrinkled;  the  penis  appeared 
longer  and  thicker  than  normal;  the  testes  were  normal  in  size. 

Urinary  17  keto-steroid  determinations  performed  at  3i'2  imd  4  months  of  age,  were  0.19 
mgm.  and  0.12  mgm.  per  24  hours,  respect ivelj*.  Total  blood  cholesterol  was  170  mgm.%; 
cholesterol  esters  were  130  mgm.%.  Skeletal  survey  revealed  normal  bone  age  and  changes 
suggestive  of  secondar}'  hyperparathyroidism.  Electroencephalography  performed  at  4^^ 
months  of  age  revealed  diffuse  abnormality  with  multiple,  large,  slow  wave  rhythms. 
Twenty  four  hour  urinary  excretion  revealed  28  mgm.  of  creatinine  and  no  creatine. 

During  the  period  of  observation,  the  clinical  course  of  the  patient  progressed  unchanged. 
The  "infant  wrestler"  habitus  became  more  i)ronounced.  From  five  months  of  age,  vomiting 
occurred  with  increasing  frequency  and  there  was  a  fall  in  weight.  His  nutritional  status 
became  jirogressively  worse  and  he  expired  on  August  24,  li)53,  at  the  age  of  25  weeks. 
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Postmortem  Examinaiion:  The  body  was  small  and  emaciated  (2700  grams)  with  extreme 
depletion  of  the  subcutaneous  tissues.  Muscular  hypertrophy  was  as  described  above. 
Microscopic  examination  of  the  muscles  revealed  no  evidence  of  myotonia.  Muscle  cells 
were  uniform  in  size;  striations  and  staining  reactions  were  normal.  The  picture  was  one  of 
work  hypertrophy.  The  kidneys  were  pale  and  atro|)hic  with  exaggerated  fetal  lobulation. 
The  surface  was  finely  granular.  There  was  slight  dilatation  of  the  pelves  and  flattening  of 
the  papillae.  Each  kidne\'  showed  severe  atrophy  of  the  medulla  and  patchy  atrophj-  of  the 
cortex.  The  small  peri-pelvic  veins  bilaterally  revealed  several  thrombi  which  were  or- 
ganized and  showed  beginning  calcification.  The  adrenals  were  normal  except  for  a  few- 
small  calcified  thrombi  in  the  central  veins.  The  testes  were  normal  with  no  adrenal  rests  or 
tumors.  The  heart  revealed  moderate  hypertrophy  of  the  left  ventricle. 

The  brain  was  small  with  a  relatively  large  cerebellum.  The  gyral  pattern  was  altered 
with  microgyri  and  macrogyri.  There  were  large  cysts  in  both  temporal  lobes.  Section  of  the 
cerebrum  revealed  multii)le  intercommunicating  cysts  occupying  a  major  portion  of  the 
central  white  matter  of  both  cerebral  hemispheres.  The  subcortical  white  matter  was 
similarly  involved;  most  markedly  in  the  region  of  the  temporal  lobes.  The  lateral  ventricles 
were  distorted  and  somewhat  asymmetrical.  The  left  frontal  horn  was  largerand  deeperthan 
the  right  and  the  right  occipital  horn  was  larger  than  the  left.  Both  ventricles  were  dilated. 
Section  of  the  cerebellum  revealed  the  central  white  matter  and  the  dentate  nucleus  to  be 
decreased  in  size.  The  basal  ganglia  were  grossly  under-developed.  Microscopic  examination 
revealed  areas  of  decreased  cellularity  in  the  cortex.  The  subcortical  white  matter  varied  in 
cellularity,  the  portion  beneath  the  corte.x  being  less  cellular  than  in  the  central  white 
matter.  Many  of  the  cells  in  the  central  white  matter  possessed  elongated,  deeply-staining 
nuclei.  Small  irregular  cavities,  present  in  the  central  white  matter,  were  lined  by  a  slight 
condensation  of  glial  cells  and  fibers,  and  were  traversed  by  irregular  bands  of  similar  glial 
tissue.  Within  the  white  matter  were  seen  numerous  granules  and  clumps  of  a  deeply  baso- 
philic material.  Some  of  the  clumps  formed  large  ovoid  masses  deposited  in  zones  of  necro- 
sis. There  were  focal  collections  of  xanthoma  cells  which  were  apparently  filled  with  fat. 
The  tissue  surrounding  these  collections  contained  increased  numbers  of  astrocj'tes  and 
calcific  deposits.  The  cerebellar  white  matter  revealed  occasional  globular  masses  of  baso- 
philic material.  Examination  of  the  basal  ganglia  revealed  large  numbers  of  primitive  cells  in 
the  subependymal  zone.  In  some  of  these  areas  large  masses  of  blood  pigment  along  with 
numerous  large  astrocytes  were  noted.  There  were  groups  of  foam  cells  in  the  tissue  and 
peri-vascularly.  Deposits  of  basophilic  material  were  noted  in  the  tissues  and  in  the  blood 
vessel  walls.  The  areas  of  degeneration  were  devoid  of  neurons.  Heterotojiic  glial  nests  were 
noted  in  the  subarachnoid  space. 

The  pathologic  diagnoses  were:  (a)  congenital  muscular  hypertrophy;  (b)  bilateral  intra- 
renal  renal  vein  thrombosis;  (c)  malnutrition;  (d)  infantile  cystic  encephalomalacia;  (e) 
internal  hydrocephalus,  moderate;  (f)  deposition  of  basophilic  material.  Cause  of  death: 
nutritional  failure. 

DISCUSSION 

This  symptom  complex  of  congenital  mu.sctilar  hypertrophy,  extrapyramidal 
motor  disturbances  and  mental  deficiency  is  as  yet  poorly  vnider.stood.  In  the 
reported  cases  one  or  the  other  of  the  components  of  the  syndrome  have  pre- 
dominated, althoiifrh  all  have  been  present  in  each  case  to  a  greater  or  lesser 
extent.  Of  the  twelve  known  cases,  seven  have  died  as  a  result  of  poor  nutri- 
tional .status  or  of  infections  secondary  to  it.  Those  who  have  survived  have 
shown  persistence  of  the  muscular  hypertrophy,  mental  retardation  and  hj'per- 
tonicity  with  some  improvement  noted  in  the  hypertonicity  and  even  in  the 
mental  retardation.  Growth  has  been  maintained  at  a  greatly  reduced  rate. 
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Only  two  other  cases  have  had  adequate  examination  at  post-mortem.  In  the 
first  case,  that  of  Bruck  (2),  examination  of  the  brain  was  not  entirely  satis- 
factory. The  brain  was  reported  as  being  normal  except  for  disturbance  of  the 
gyral  pattern.  In  the  first  case  of  de  Lange  (1)  examination  of  the  brain  re- 
\-ealed  essentially  the  same  findings  as  in  ours  (marked  diffuse  porencephaly, 
moderate  hydrocephalus  and  underdevelopment  of  the  corpus  striatum,  es- 
pecially the  neostriatum).  Morano-Brandi  (8),  in  1947,  reported  the  results  of 
pneumoencephalography  in  one  case.  There  was  generalized  cerebral  atrophy, 
most  marked  in  the  left  cerebral  hemisphere,  as  well  as  a  moderate  degree  of 
hydrocephalus,  de  Lange  postulated  that  the  primary  lesion  was  underde- 
velopment of  the  neostriatum  associated  with  congenital  porencephaly.  She 
attributed  the  various  extrapyramidal  disturbances  to  the  neostriatal  mal- 
development.  The  exact  mechanism  of  the  muscular  hypertrophy  is  not  eluci- 
dated. 

In  our  case  an  attempt  was  made  to  rule  out  all  other  possible  etiologies.  The 
normal  urinary  17  ketosteroid  values  (12)  eliminate  the  possibility  that  the 
muscular  hypertrophy  was  due  to,  or  caused  by,  adreno-genital  syndrome, 
interstitial  cell  tumor  of  the  testes  or  pituitary  gonadotrophic  stimulation 
secondary  to  the  diffuse  central  nervous  system  disease.  To  the  best  of  our 
knowledge  this  is  the  only  instance  in  which  that  laboratory  aid  has  been  em- 
ployed in  such  a  case.  Its  value  is  self-evident.  Skeletal  surveys,  which  revealed 
normal  bone  age,  aided  in  the  differential  diagnoses  of  the  above  conditions 
and  of  the  so-called  Debre-Semelaigne  syndrome  of  hypothyroidism  and  muscu- 
lar hypertrophy  (10).  In  addition,  the  infant  showed  no  stigmata  of  hypo- 
thyroidism and  the  blood  cholesterol  values  were  normal.  The  infant  showed 
none  of  the  characteristics  of  Thomsen's  Disease.  The  age  is  against  such  a 
diagnosis  and  examination  of  the  muscles  failed  to  reveal  any  of  the  character- 
istics seen  in  that  disorder.  Pseudo-hypertrophic  Muscular  Dystrophy  also  may 
be  eliminated  readily.  There  have  been  no  cases  of  muscular  hypertrophy  re- 
ported secondary  to  vascular  disease  of  the  kidneys  (11),  and  the  intra-renal 
renal  vein  thrombosis  appears  to  be  a  coincidental  finding  in  this  case. 

It  is  concluded  that  this  is  a  distinct  clinical  syndrome  based  on  a  marked 
derangement  of  the  central  nervous  system. 
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MASSIVE  FRONTAL  OSTEOMA;  SURGICAL  MANAGEMENT;  REPORT 

OF  TWO  CASES* 


MAX  L.  SOM,  M.D.  and  MANSHO  T.  KHILNANI,  M.D.f 
New  York,  X.  Y. 

Benign  osseous  tumors  of  the  paranasal  sinuses  occur  rather  frequently  but 
rarely  give  rise  to  clinical  symptoms.  However,  because  of  potential  growth 
beyond  the  sinus  boundaries,  the  possibility  of  grave  complications  exists. 
Under  these  circumstances,  surgical  extirpation  may  be  neces.sary.  In  two 
recent  cases,  surgical  intervention  was  considered  to  be  advisable.  The  roent- 
gen and  operative  findings  will  be  described. 

According  to  Eggston  and  Wolf,  osteomas  form  fifty  percent  of  all  tumors  of 
the  nose  and  paranasal  sinuses  (1).  Childrey  found  fifteen  cases  of  osteoma  in 
3,510  roentgen  examinations  of  the  paranasal  sinuses,  an  incidence  of  about 
0.41%  (2).  The  frontal  sinus  is  the  most  frequent  site  of  the  development  of 
osseous  growths.  Malan,  in  his  series  of  455  cases  of  osteomas  of  the  parafacial 
cavities  collected  from  the  literature  up  to  1938,  showed  that  39%  of  these 
occurred  in  the  frontal  sinuses  (3).  Teed,  in  his  review  of  the  literature,  found 
321  cases  of  frontal  osteomas  up  to  1941  (4).  He  pointed  out  that  these  tumors 
have  been  variously  described  as  "petrified  brain,  sinus  calculi,  enostosis  and 
hyperostosis".  Hooper,  in  1828,  was  the  first  person  to  call  these  growths  oste- 
omas, ljut  this  term  was  not  universally  adopted  until  1890  (5).  Coppez  (Novick) 
in  1899  was  perhaps  the  first  to  make  the  roentgen  diagnosis  of  osteoma  of  the 
frontal  sinus. 

Osteomas  usually  occur  in  the  younger  age  groups,  although  they  have  been 
observed  for  the  first  time  in  later  life.  According  to  Moore  80  %  of  the  osteomas 
are  seen  before  the  fiftieth  year  (8).  They  occur  more  often  in  males  and  their 
rate  of  growth  is  unpredictable.  They  have  been  observed  not  to  increase  in 
size  appreciably  for  considerable  lengths  of  time.  On  the  other  hand,  rapid 
growth  has  been  reported  in  isolated  instances.  Trauma,  infection  and  syphilis 
have  been  blamed  for  initiating  or  accelerating  an  osseous  tumor.  Teed,  how- 
ever, does  not  feel  that  trauma  or  infection  play  any  part  whatsoever,  as  a  pre- 
disposing or  exciting  cause  (4).  In  our  two  cases,  there  was  neither  a  history  of 
trauma,  nor  was  there  infection  present  at  the  time  of  operation.  In  younger 
people,  osteoma  have  a  greater  tendency  to  grow.  In  this  age  group,  it  is  there- 
fore desirable  that  frequent  x-ray  examination  l^e  done  to  detect  increase  in  size. 

Brunner  and  Spiesman  have  classified  osteomas  into  "eburnated  or  compact, 
cancellous  and  mixed  varieties",  the  mixed  variety  being  the  most  common 
with  spongiosa  foi-miiig  the  core  (7).  These  authors  believe  that  osteomas  de- 
velop as  a  result  of  metaplasia  of  connective  tissue  with  formation  of  bone  by 
the  paranasal  mucosa  which  acts  as  periosteiuii.  Jf)steomas  have  been  known 

*  From  the  Department  of  Otolaryngology  and  the  Department  of  Radiology,  The 
Mount  Sinai  Hospital,  New  York,  29,  N.  Y. 

t  George  Blumenthal,  Jr.  Fellow  in  Radiology. 
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lo  arise  I'roiii  any  wall  ol'  the  frontal  sinus,  includiiif;  the  intcrsimis  s("i)tuni  and 
arc  covered  hy  intact  sinus  mucosa. 

Osteomas  should  be  surgically  remoxcd  whenever  there  is  evi(i(>iice  of  pro- 
gi-essive  expansion.  Gerber  (Teed)  in  1!)()7  aptly  described  this  condition  as 
"benign  histologically  but  malignant  clinically"  (4).  If  the  growth  proceeds  at 
the  expense  of  the  anterior  sinus  wall,  it  becomes  manifest  by  deformity  and 
prominence  of  the  frontal  sinuses.  If  expansion  occurs  laterally,  ocular  symp- 
toms become  progressively  more  n<)ticeat)le.  Should  the  growth  proceed  jjos- 
teriorly,  symptoms  may  be  late  in  appearance  and  great  risk  of  intracranial 
complication  exists. 

When  growth  occurs  under  ol)ser\'ation,  it  is  likely  that  expaiTsion  beyond 
the  bony  boundaries  of  the  sinus  is  inevitable.  Most  dangerous  of  all  the  oste- 
omas are  those  which  erode  the  postei'ior  wall  of  the  frontal  sinus  or  the  roof 
of  the  spheno-ethmoid  lal)vrinth.  In  such  instances,  the  osteoma  may  lead  to 
erosion  of  the  dura  with  sul^secjuent  intracranial  complications,  even  though 
the  osteoma  may  be  relatively  small  in  size.  Pneumocephalus  and  meningitis 
may  be  the  first  manifestations  as  reported  by  Cushing  (8).  Intracranial  in- 
volvement may  occur  without  direct  bony  erosion  of  the  sinus  wall  b}'  the  tumor 
per  se  as  a  result  of  suppuration  within  the  sinus.  Infection  may  be  secondary 
to  interference  with  drainage  caused  by  the  substance  of  the  tumor  within  the 
sinus  lumen,  occluding  the  naso-frontal  passage.  Pyoceles  occasionally  result 
from  the  retention  of  secretion  with  distention  of  the  sinus  boundaries  and 
secondary  purulent  infection. 

casp:  reports 

Case  M  / .  G.  J.,  a  14  yearold  boy,  was  first  .seen  in  February  1952,  because  of  nasal  obstruc- 
tion of  two  months  duration.  There  had  been  some  deformity  of  the  nasal  tip  since  child- 
hood as  a  result  of  the  dislocation  of  the  nasal  septum  from  the  columella.  There  was  mucoid 
secretion  in  the  right  middle  meatus  and  intranasal  evidence  of  a  right  suppurative  nia.xil- 
lary  sinusitis.  Lavage  of  the  right  antrum  yielded  a  large  amount  of  pus.  This  infection 
cleared  up  after  three  irrigations,  supplemented  by  antibiotic  therapj-.  X-ray  examination 
of  the  paranasal  sinuses  showed  an  osteoma,  measuring  2x1  cm.  on  a  pedicle  which  appeared 
to  arise  from  the  floor  of  the  right  frontal  sinus  (Fig.  la) .  The  frontal  sinuses  appeared  other- 
wise normal.  The  patient  was  followed  by  his  familj'  physician  with  frequent  films  of  the 
sinuses.  He  next  came  under  observation  in  1954.  Surgery  had  been  recommended  because  of 
the  increase  in  the  size  of  the  osteoma.  Re-examination  of  the  frontal  sinus  showed  the 
osteoma  to  be  almost  twice  its  previous  size  (Fig.  lb).  At  this  time,  he  was  symptom-free 
except  for  occasional  obstruction,  attributalile  to  septal  deviation.  He  was  admitted  to  the 
hospital  and,  on  February  18th,  1954,  a  right,  external  fr9ntal  operation  was  performed  un- 
der general  anesthesia.  A  curvilinear  incision  was  made  starting  midwaj-  between  the  inner 
canthus  and  the  dorsum  of  the  nose  and  continued  laterally  through  the  right  eyebrow.  The 
incision  was  carried  down  to  the  bone  and  the  orbital  periosteum  was  retracted  downward, 
exposing  the  floor  of  the  frontal  siiuis.  The  lachrymal  sac  was  elevated  from  its  groove  and 
displaced.  An  opening  was  made  into  the  floor  of  the  right  frontal  sinus  at  its  antero-m^sial 
angle.  The  thin  floor  was  removed  along  its  entire  extent,  exposing  the  osteoma  within  the 
limits  of  t  he  front  al  siiuis.  The  2'  2  cni.  osteoma  was  attached  posteriorly  by  a  narrow  pedicle. 
The  tumor  was  removed  by  ablation  of  its  limited  attachment  and  was  delivered  complete 
through  the  floor  of  the  frontal  siiuis  (Fig.  2).  There  was  no  evidence  of  infection  in  the 
frontal  sinus  and  the  naso  frontal  duct  was  not  disturbed.  The  anterior  wall  of  the  frontal 


Fig.  lb.  G.  J.  Tivo  years  later.  Osteoma  appears  to  be  twice  the  previous  size.  It  appears 
to  abut  against  the  intersinus  septum.  No  evidence  of  infection. 
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Fig.  2.  G.  J.  Removed  osteoma  measures  2'  2  x  1^2  cm-  Surface  is  smooth  and  eburnated. 
Pedicle  indicated  by  arrow. 

sinus  was  not  interfered  with,  in  order  to  prevent  subsequent  deformity.  The  skin  was 
appro.ximated  by  interrupted  sutures,  after  insertion  of  a  drain  at  its  outer  angle.  The 
patient  made  an  uneventful  recover}'  without  any  evidence  of  external  deformity. 

COMMENT 

Surgical  intervention  was  advised  in  this  instance  because  of  tiie  increase  in 
size  of  the  osteoma  luider  observation.  There  existed  the  likelihood  that  con- 
tinued growth  of  the  osteoma  would  sooner  or  later  encroach  upon  the  bony 
confines  of  the  frontal  sinus  and  produce  either  external  deformity,  ocular 
symptoms  or  intracranial  complications.  Since  removal  is  a  relatively  simple 
procedure  without  any  resultant  deformity,  it  was  undertaken  promptly. 

Case  AI.  F.,  a  15  year  old,  school  bo\',  was  admitted  to  the  Mount  Sinai  Hospital  in 
December  1954.  He  was  entirely  well  until  two  years  previously  when,  for  the  first  time,  his 
mother  noticed  a  bump  on  his  forehead,  just  above  the  root  of  his  nose.  Xo  medical  advice 
was  sought  during  the  next  15  months.  At  this  time,  roentgen  examination  of  the  paranasal 
sinuses  was  done  which  showed  a  homogeneous,  osseous  density  occupying  completely  both 
frontal  sinuses.  There  was  a  lucent  zone  surrounding  the  osteoma  and  dividing  it  into  right 
and  left.  This  lucent  zone  was  interpreted  as  residual,  sinus  mucosa.  The  lateral  view  showed 
slight  bulging  of  the  posterior  wall.  The  anterior  wall  of  the  sinus  was  intact  (Fig.  3a,  3b). 
No  therapy  was  advised  and  the  patient  was  observed  for  the  following  six  months.  It  was 
then  felt  that  the  protuberance  was  increasing  in  size  and  repeated  x-ray  examination  was 
advised.  This  confirmed  the  suspicion  that  there  had  been  an  increase  in  the  size  of  the 
swelling.  There  was  increasing  bulging  of  the  anterior  and  posterior  walls.  The  radio-lucent 
zone  surrounding  the  osteoma  was  still  present.  The  site  of  attachment  could  not  be  identi- 
fied (Fig.  3c). 

On  admission,  local  examination  showed  a  marked  prominence  in  the  region  of  the 
frontal  sinuses,  resulting  in  an  elevation  above  the  general  surface  of  his  forehead  of  about 
2  cm.  This  protrusion  extended  over  an  area  of  3— i  cm.  to  either  side  of  the  midline.  There 
was  no  tenderness  or  redness  over  the  deformity.  The  remainder  of  the  physical  examination 
was  entirely  normal.  Intranasal  examination  revealed  no  evidence  of  suppurative  sinus 
disease. 

Under  general  anesthesia,  a  butterfly  incision  was  made  through  the  eyebrows  and  across 
the  bridge  of  the  nose.  The  periosteum  of  the  left  orbit  was  separated  from  the  floor  of  the 
left  frontal  sinus  and  the  ethmoid  region.  The  lachrymal  sac  was  displaced  from  its  groove. 
By  means  of  a  sharp  curette,  the  thin  floor  of  the  left  frontal  sinus  was  dissected  from  the 
bony  tumor  occupying  the  sinus  cavity.  The  entire  sinus  lumen  had  been  obliterated  by  the 


Fig.  3a.  .1/.  F .  195?.  Homogenou.s,  bony  density  ()ccup\'ing  right  and  left  frontal  sinuse 
with  a  sui  roviiuliiig  lucent  zone.  Upjier  part  of  intersiniis  .septum  i.s  well  seen.  Bony  densit; 
e.xtends  into  the  left  ethmoid  sinus. 


Fio.  3h  '  Fig.  3c 

Fig.  3b.  M.  F.  Lateral  view  shows  bulging  and  thinning  of  the  anterior  and  posteric 

walls.  Extension  into  the  ethmoid  sinus  indicated  by  arrow. 

Fig.  3c.  .1/.  F .  Tuo  >/ear<i  latrr.  The  antero-posterior  diameter  is  markedly  increased  wit 

bulging  of  both  anterior  and  posterior  walls. 
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Fig.  5a.  .1/.  F.  Post-operative  P. A.  view.  Complete  removal  of  osteoma  is  confirmed. 
The  defects  in  the  posterior  wall  are  not  recognized. 

growth  and  the  osteoma  was  so  opposed  to  the  bony  walls  of  the  frontal  sinus  that  the  mu- 
cosa was  atrophic.  The  thinned  out,  bony  floor  of  the  frontal  sinus  was  removed  in  its  en- 
tirety, thereby  defining  the  caudal  limits  of  the  osteoma,  both  laterally  and  posteriorly. 
Normal  dura  of  the  anterior  fossa  was  uncapped  laterally  for  orientation  and  mobilization 
of  the  lateral  boundaries  of  the  osteoma.  The  same  procedure  was  then  performed  on  the 
right  side  so  that  the  entire  floor  of  the  right  frontal  sinus  was  similarly  uncapped.  A  promi- 
nence was  now  noted  on  the  mesial  wall  of  the  left  orbit  which  was  interpreted  as  being  the 
site  of  origin  of  the  osteoma.  Further  exposure  of  the  osteoma  was  obtained  mesially  along 
the  lamina  papyracea.  It  was  now  determined  that  the  osteoma  originated  in  the  left,  ante- 
rior ethmoid  region  and  produced  a  bulge  into  the  mesial  wall  of  the  orbit  anteriorly.  The 
osteoma  had  eroded  the  frontal  process  of  the  left  maxilla,  the  lachrymal  bone  and  the 
lamina  papyracea.  It  had  thinned  out  the  left  nasal  bone  and  the  nasal  process  of  the  frontal 
bone.  The  anterior  walls  of  both  frontal  sinuses  were  paper-thin  and  bulged  anteriorly. 
Exposure  of  the  tumor  mass  was  continued  by  removal  of  part  of  the  orbital  ridge  and  gla- 
bella. The  expansion  of  the  tumor  could  be  traced  from  its  origin  in  the  left  anterior  ethmoid 
region  through  the  nasal  process  of  the  frontal,  directly  into  both  frontal  sinus  cavities, 
without  destruction  of  the  intersinus  septum.  The  limits  of  the  osteoma  having  been  defined, 
the  tumor  was  gently  dislodged  and  delivered  en  masse,  through  the  floor  of  the  frontal 
sinuses  (Fig.  4).  After  removal,  two  large,  bony  defects  with  dural  exposure  were  identified 
where  the  osteoma  had  eroded  the  posterior  wall.  In  this  instance,  part  of  the  anterior  wall 
of  the  frontal  sinus  had  to  be  removed  in  order  to  get  adequate  exposure  of  the  osteoma  and 
a  sufficient  area  for  delivery  of  the  tumor,  through  the  floor.  In  most  instances,  there  seems 
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Fig.  5b.  M.  F.  Post -operative  lateral  view  showing  no  deiirc'ssioii  of  the  jinlciior  wall. 

little  need  for  removal  of  the  anterior  wall.  Delivery  can  readily  he  effected  tliroiigli  removal 
of  the  floor.  There  was  no  evidence  at  operation  of  any  naso-frontal  duct  or  passage.  In 
spite  of  this,  infection  was  not  present.  The  intersinus  septum  was  removed,  thereby  creat- 
ing one  large  sinus  cavity.  A  polyethylene  tube  of  ^  inch  in  diameter  was  inserted  into  the 
left  nasal  cavity  and  anchored  in  the  lumen  of  the  left  frontal  sinus  by  a  silk  suture  through 
the  skin.  The  skin  was  then  closed  with  interrupted  sutures.  Post-operative  roentgen  film 
showed  complete  extirpation  of  the  tumor  with  retention  of  sufficient  anterior  wall  to  pre- 
vent significant  deformity  (Fig.  Sa,  5b).  The  polyethylene  tube  was  left  in  situ  for  three 
months  so  that  epithelization  around  the  new  naso  frontal  passage  coukl  be  assured. 
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COMMENT 

A  perusal  of  the  modern  literature  fails  to  reveal  an  osteoma  of  the  frontal 
sinus  of  such  maf>nitu(le  as  this  case  presented.  Peculiarly  enough,  although 
the  osteoma  had  eroded  the  posterior  wall  of  the  frontal  sinus  and  produced 
diu-al  exposiu-e,  there  were  no  meningeal  symptoms.  The  reason  for  the  re- 
peated roentgen  examinations  was  the  progressive  deformity  produced  in  the 
region  of  the  frontal  bosses.  The  neoplasm  took  origin  in  the  anterior  ethmoid 
i-egion  and  proceeded  to  grow  into  both  frontal  sinuses,  obliterating  the  entire 
lumen  of  the  frontal  sinus.  The  naso-frontal  passage  was  completely  occluded, 
yet  no  infection  was  apparent  at  the  time  of  operation.  It  may  therefore  be 
assumed  that  the  osteoma  caused  an  obliteration  and  atrophy  of  the  sinus 
mucosa  before  the  naso-frontal  passage  was  entirely  obliterated.  It  is  not  clear 
why  the  osteoma,  in  its  growth,  spared  the  intersinus  septum. 

Because  of  the  imusual  large  size  of  this  osteoma,  it  was  necessary  to  remove 
part  of  the  supraorbital  ridges  and  the  caudal  portion  of  the  anterior  sinus  wall. 
This  was  done  in  order  to  provide  sufficient  room  for  delivery  of  the  tumor 
and  the  ablation  of  the  pedicle,  which  should  in  all  cases  be  sought  to  avoid 
recurrence  of  the  tumor.  In  other  instances,  where  dural  exposure  has  occurred, 
a  fistula  with  pneumatocele  have  resulted.  For  such  complications.  Gushing 
(8)  has  suggested  a  trans-frontal  osteoplastic  craniotomy  with  closure  of  the 
fistula  by  transplantation  of  a  flap  of  fascia  lata. 

Acknowledgement:  We  wish  to  thank  Dr.  Leo  Davidotf  for  referring  these  two  private 
patients  for  surgery. 
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years  zealously  served  as  editor  of  the  Journal  of  The  Mount  Sinai  Hospital. 
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THE  MOUNT  SINAI  HOSPITAL 


antiounces 

POSTGRADUATE  COURSES  IN  CLINICAL  MEDICINE 
given  ill  affiliation  with 
COLUMBIA  UNIVERSITY 
July  through  December,  1955 


PART-TIME  COURSES  OF  VARYING  LENGTH 

General  and  Special  Pathology  Sei)temt)er  24,  1955  to  Jan.  14,  19i 

Xeuropathologj-  September  30  to  December  2,  19; 

Pediatric  Cardiolog.v  October  5  to  December  21,  19; 

Radiology  of  the  Chest  October  17  to  25,  19; 

Physiology,  Normal  and  Pathological  October  19,  1955  to  April  25,  19j 

Clinical  Cardiology  October  25  to  December  27,  19j 

Radiology  of  the  Chest  (Diff.  Diagnosis  in)  October  31,  1955  to  January  23,  19; 

Hematology  November  1  to  December  20,  1 9. 

INTENSIVE  COURSES  (FULL-TIME) 

Minoi-  Snrgery  for  General  Practitioners  October  3  to  5,  1955  (3-day  coui'S 

Elementary  Electrocardiography  October  24  to  29,  19. 

Ad\  anced  Electrocardiograi)h.\-  October  31  to  November  5,  19; 

Spatial  Vectoi  cardiograi^hy,  etc  November  7  to  12,  19. 

Office  Proctology  November  14  and  15,  1955  (2-day 

COURSES  FOR  SPECIALISTS 

Rhinoplasty  and  Otoplasty  July  16  to  30,  1955  (Full-time  cours 

Trans-meatal  Surgery  September  12  to  November  7,  19. 

Electroencephalography  (Clinical)  September  29,  1955  to  Jan.  19,  19; 

Radioactive  Isotopes  (Clinical  Use  of)  October  6,  1955  to  May  31,  19; 

Nuclear  Radiation  Physics  October  12,  1955  to  Jan.  25.  19. 

COURSES  OF  WHICH  DATES  ARE  TO  BE  ARRANGED 

Laboratory  Training  in  Clin.  Electroencephalography  a  3-months  coin 

Use  of  Radioactive  Iodine  October  through  December,  19 

Radiotherapy  V  six-niontli  oi-  twelve-month  course  (by  arrangemer 


For  application  forms  and  information  address 
the  Kegi.strar  for  Postfjradiiate  Medical  Instruction 
The  Mouiil  Sinai  Hospital,  11  f^asl  l(M)th  Street,  New  York  29,  New  York 
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3n  jHemoriam 

ISRAEL  STRAUSS 
1873-1955 

On  April  4,  1955,  less  than  three  months  before  he  would  have  attained  his 
eighty-second  year,  Israel  Strauss  died  quietly  in  his  office  from  a  brain  hemor- 
rhage; and  so  passed  away  an  eminent  figure  in  American  neurology. 

Dr.  Strauss  was  born  in  Pawtucket,  Rhode  Island  on  June  23,  1873.  He  re- 
ceived his  A.B.  degree  from  Brown  University  in  1894  and  his  M.A.  and  M.D. 
degrees  from  Columbia  University  and  the  College  of  Physicians  and  Surgeons 
in  1898.  After  an  internship  at  The  Mount  Sinai  Hospital  he  spent  a  year  in 
Vienna  studying  neurology.  On  his  return  he  became  Adjunct  Attending  Phy- 
sician at  the  Beth  Israel  and  The  Mount  Sinai  Hospitals.  He  soon  transferred 
to  the  neurological  service  under  Dr.  Bernard  Sachs  at  The  Mount  Sinai  Hos- 
pital and  served  the  Hospital  as  Neurologist  until  his  retirement  as  Attending 
and  Chief  of  Service  in  1938.  For  many  years,  he  was  also  Associate  Neuropathol- 
ogist to  the  Hospital.  Beginning  in  1903  as  instructor  in  histology  at  the  Cornell 
University  Medical  School  he  attained  the  rank  of  Assistant  Professor  of  Neu- 
roanatomy, a  position  he  held  until  1917.  For  many  years  he  served  as  Attend- 
ing Neurologist  to  the  Montefiore  Hospital  in  New  York  and  the  Jewish  Hospi- 
tal in  Brooklyn.  On  retirement  he  became  Consultant  in  neurology  at  The 
Mount  Sinai,  the  Montefiore,  the  Morrisania  and  the  Maimonides  Hospitals. 

Israel  Strauss  was  a  member  and  past  president  of  the  American  Neurological 
Association.  He  was  also  a  member  of  the  American  Psychiatric  Association  and 
the  Association  for  Research  in  Nervous  and  Mental  Diseases.  As  Fellow  of  the 
New  York  Academy  of  Medicine  he  was  Chairman  of  its  Section  of  Neurology 
and  Psychiatry,  and  from  1929  to  1940  served  as  Chairman  of  the  Special  Com- 
mittee of  Medical  Jurisprudence.  In  1917  he  organized  and  became  President 
of  the  Committee  of  Mental  Health  among  Jews  and  founded  the  Hillside  Psy- 
chiatric Hospital,  over  whose  destiny  and  development  he  presided  till  the  end 
of  his  days. 

Though  Dr.  Strauss  was  not  a  prolific  writer  he  published  several  very  good 
papers  on  a  variety  of  neurological  subjects.  His  most  outstanding  contribution 
of  social,  communal  and  psychiatric  significance  was  his  creation  of  the  Hillside 
Hospital.  From  its  inception  as  a  small  sanitarium  it  blossomed  under  his  acting 
guidance  into  an  unusually  fine  and  exceptional  institution,  which  will  forever 
remain  as  a  monument  to  his  creativeness  and  to  his  social  vision. 

Dr.  Strauss  was  a  good  physician,  a  very  good  neurologist,  and  a  scientist  of 
intellectual  integrity.  He  possessed  moral  courage  to  a  high  degree.  He  was 
fatherly  and  helpful  to  many  aspiring  neurologists  and  psychiatrists  whose  ca- 
reers he  tried  to  guide  and  for  whose  training  he  often  provided  financial  support 
from  private  sources  and  public  funds.  In  recent  years  he  provided  fellowships 
for  many  young  scientists  with  funds  from  the  Dazian  Foundation. 
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Israel  Strauss  was  intok'raiit  of  sham,  and  so  lie  was  occasionally  impatient 
and  outspoken  in  his  criticism  of  people  and  things.  lie  could  not  or  would  not 
garnish  the  truth  as  he  saw  it,  perhaps  in  the  somewhat  innocent  belief  that  one 
may  speak  it  out  raw.  People  who  knew  him  only  superficially  or  merely  con- 
tacted him  tangentially  sometimes  misunderstood  and  misjudged  him.  He  was 
a  highly  ethical  practitioner  and  a  kind  man  w'ith  a  warm  and  generous  heart. 
The  Mount  Sinai  Hospital  has  lost  one  of  its  worthy  sons.  As  his  pupil  and  suc- 
cessor at  the  Hospital  I  had  deep  regard  for  him,  and  I  shall,  together  with  all 
his  friends  and  many  of  his  associates,  continue  to  cherish  his  memory. 

I.  S.  Wechsler,  M.D. 

For  The  Editorial  Board 


Dr.  Kaufman  Schlivek 
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DIL  KAUFMAN  SCHLIVEK 
1881-1955 

On  IMarch  ol,  1955  Dr.  Kaufinau  Schlivek  died  at  liis  liome,  after  an  illness 
of  several  years.  He  was  held  in  high  esteem  l)y  his  colleagues,  students  and 
friends.  His  experience  in  medicine  and  in  his  specialty  was  \'ery  large,  and  his 
interest  in  both  was  ([uite  active  up  to  the  time  of  his  death. 

Dr.  Schlivek  was  born  in  New  York  City  seventy-four  years  ago.  He  attended 
the  puljlic  schools  and  received  his  B.S.  from  the  College  of  the  City  of  New 
York  in  1900.  He  was  graduated  from  the  College  of  Physicians  and  Surgeons 
of  Columbia  University  in  1904.  The  following  year  he  became  associated  with 
The  Mount  Sinai  Hospital  as  an  interne.  In  the  early  part  of  his  medical  career 
he  spent  several  years  in  general  practice  and  devoted  considerable  time  to  the 
Nose  and  Throat  and  Pediatric  clinics  at  The  Mount  Sinai  Hospital.  But  he 
soon  became  interested  in  ophthalmology  and  had  the  good  fortune  to  be  asso- 
ciated with  John  E.  Weeks,  Arnold  Knapp  and  John  M.  Wheeler,  all  great 
teachers,  who  helped  train  him  in  his  career. 

In  1917  he  was  appointed  Adjunct  Attending  Ophthalmologist  to  The  Mount 
Sinai  Hospital,  became  Associate  Attending  Ophthalmologist  in  1921,  Attending 
Ophthalmologist  in  1932,  and  finally  Consulting  Ophthalmologist  in  1943.  He 
was  associated  for  a  long  time  with  the  New  York  Eye  and  Ear  Infirmary. 

For  many  years  he  taught  ophthalmoscopy.  His  chief  aim  was  to  instruct 
younger  men,  and  all  associated  with  him  profited.  Possessed  of  a  keen  clinical 
insight,  he  always  sought  to  impart  his  techniijues  and  knowledge  to  those  who 
received  training  under  him.  His  capacity  for  work  was  outstanding  and  his 
tremendous  practice  indicated  the  great  admiration  and  friendship  his  patients 
had  for  him.  His  life  was  one  of  achievement.  To  have  worked  with  him  was  a 
rare  privilege. 

Dr.  Schlivek  was  a  former  Clinical  Professor  of  Ophthalmology  at  the  College 
of  Physicians  and  Surgeons,  Columbia.  A  fellow  of  the  American  College  of 
Surgeons,  he  was  also  a  diplomate  of  the  American  Board  of  Ophthalmology 
and  Otolaryngology,  the  New  York  Academy  of  Medicine,  the  American  Medi- 
cal Association  and  tlie  New  York  State  and  County  Medical  Societies. 

At  his  death,  he  was  Consulting  Ophthalmologist  to  The  Mount  Sinai  Hos- 
pital in  New  York,  the  New  York  Eye  and  Ear  Infirmary  and  the  St.  Joseph 
Hospital,  Far  Rockaway,  Queens.  Posthumously,  he  received  the  Jacobi  Medal- 
lion for  metitorious  service  to  the  Alumni  Association  and  The  Mount  Sinai 
Hospital. 

Dr.  S.  Miller 

For  The  Editorial  Board 
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SYMPOSIUM 

on 

REGIONAL  ILEITIS 

Guest  Editor 
BuRRiLL  B.  Crohn,  M.D. 


EDITOR'S  NOTE 

With  Dr.  Burrill  B.  Crohn  as  Guest  Editor  this  Symposium  on  Regional 
Ileitis  is  presented  as  the  first  in  a  series. 

It  is  intended  that  these  symposia  cover  areas  in  which  workers  at  The  Mount 
Sinai  Hospital  are  at  the  present  time  engaged  on  a  broad  front,  or  fields  to 
which  they  have  made  significant  contributions. 

Since  the  seminal  paper  on  Regional  Ileitis  was  by  Drs.  Crohn,  Ginzburg  and 
Oppenheimer,  it  is  fitting  that  the  first  be  Guest  Editor  and  the  second  the 
author  of  the  article  on  its  surgical  management. 

Lester  R.  Tuchmax,  M.D. 
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THE  EAKLY  DAYS  OF  REGIONAL  ILEITIS  AT  THE  MOUNT  SINAI 
HOSPITAL— REMINISCENCES 


BURRILL  B.  CROHN,  M.D. 
New  York,  N.  Y. 

In  my  fourth  year  as  a  student  at  the  College  of  Physicians  and  Surgeons 
(190G)  the  text  book  was  Osier's  Practice  of  Medicine.  I  well  recall  the  then 
professor  of  clinical  medicine  saying,  "The  next  chapter  deals  with  diseases  of 
the  small  intestine;  we  will  skip  that  chapter  since  nothing  is  known  about  that 
section  of  the  bowel,  if  any  diseases  really  exist."  Such  was  the  view^  as  of  that 
day  and  yet  after  all  these  years  that  remark  remained  indelibly  in  my  student 
memory  as  a  stark,  if  negative,  fact.  On  the  other  hand,  as  an  interne  in  pathol- 
ogy under  Dr.  Emanuel  Libman,  I  was  at  all  times,  under  his  admonishing  disci- 
pline, forced  to  open  the  entire  length  of  small  intestine  as  part  of  every  routine 
autopsy  although  disease  of  moment  was  rarely  discovered.  Obviously  in  spite 
of  this  routine  autopsy  minuteness,  ileitis  was  never  seen  at  post  mortem  examina- 
tions because  autopsies  in  fatal  cases  of  ileitis  are  even  today  extremely  rare. 

The  fog  that  beclouded  the  small  intestine  was  the  preoccupation  and  pre- 
conception that  all  disease  processes  in  the  small  bowel  were  tuberculous  in 
origin  and  nature.  Ileocecal  tuberculosis  was  a  common  end  stage  of  pulmonary 
phthisis  but,  since  at  the  Mount  Sinai  Hospital  we  regularly  transferred  such 
cases  to  other  specialized  institutions,  it  was  rarelj^  observed  at  autopsy.  Pri- 
mary ileocecal  tuberculosis  of  bovine  origin  was  supposedly  common  and  may 
have  been  more  frequent  in  the  days  before  state  sanitary  herd  inspection,  yet  a 
review  of  twenty  five  years  autopsy  material  at  the  hospital,  when  critically 
analyzed  revealed  only  four  authentic  cases  of  primary  intestinal  tuberculosis 
of  which  only  one,  in  my  experience,  occurred  in  a  specimen  following  surgical 
resection;  and  this  was  about  fifteen  years  ago. 

The  same  misconception  and  misinformation  applied  at  that  decade  to  the 
origin  and  nature  of  rectal  fistulae.  It  w'as  routinely  taught  and  maintained  that 
over  90  per  cent  of  perirectal  fistulae  were  tuberculous  in  origin  and  such  an 
eminent  specialist  as  Lockhart-Mummery  in  England  so  taught.  The  first  clinical 
case  of  regional  ileitis  was  a  young  man  of  sixteen  years  of  age  with  diarrhea, 
fever,  a  mass  in  the  lower  right  abdomen  accompanied  by  pain.  X-ray  of  the 
lungs  was  negative  for  tuberculosis;  the  Von  Pircfuet  test,  and  the  intradermal 
tuberculin  test  were  negative.  The  intraperitoneal  insufflation  of  oxygen  led  to 
no  decided  improvement.  With  scientific  curiosity  aroused  and  with  the  insistent 
urge  to  accomplish  relief  or  cure.  Dr.  A.  A.  Berg  was  approached  with  the  recjuest 
for  surgical  exploration.  Once  again  the  cloud  of  tuberculosis  preconception  rose 
to  confuse  and  thwart  the  logical  demand.  Dr.  Berg  related  that  at  the  insistence 
of  the  Saranac  group  he  had  operated  upon  five  cases  of  intestinal  tuberculosis 
in  the  hope  of  finding  a  cure  for  the  local  intestinal  complication  of  phthisis.  Of 
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the  five  cases,  three  died  soon  after  operation,  two  were  not  relieved  even  in  their 
terminal  hopeless  state  and  Dr.  Berg  at  first  refused  to  reopen  that  discouraging 
chapter  of  intestinal  surgery.  But  with  argument  and  with  presentation  of  the 
negative  facts,  persuasion  succeeded,  for  Berg  was  an  adventuresome  surgeon, 
of  great  technical  dexterit}-  and  well-earned  self-confidence  and  with  a  mind  open 
to  the  logical  presentation  of  scientific  facts. 

The  resection  of  the  ileocecal  and  ileal  segment  in  this  case  gave  the  oppor- 
tunity for  the  determination  of  the  non-specific  origin  of  this  granulomatous  dis- 
ease (1930).  (Incidentall}' ,  the  sister  of  this  young  patient  was  operated  upon  a 
few  years  later  for  regional  ileitis  and  constituted  the  first  instance  of  familial 
involvement.  It  is  further  of  interest  that  these  siblings  are  todaj'  alive,  well  and 
free  of  recurrence  twenty  five  years  later.)  Within  a  year,  the  involved  area  in 
thirteen  more  cases  of  terminal  ileitis  w^as  resected  by  Berg.  It  soon  developed 
that  the  abdominal  wall  fistulae  was  the  important  clue  to  the  recognition  of 
such  cases.  We  had  in  the  wards  many  chronic  cases  of  diarrhea  with  persistent 
abdominal  fistulae,  the  nature  of  which  were  not  discernible.  They  w'ere  sup- 
posedly tuberculous  in  nature  without  tubercle  bacilli,  or  actinomycotic  without 
actinomyces.  These  cases  were  then  collected,  one  with  eleven  abdominal 
fistulae,  and  resections  were  performed. 

When  the  time  approached  for  publication  of  a  comprehensive  paper.  Dr.  Berg 
magnanimously  declined  to  be  a  coauthor,  pointing  to  the  fact  that  coincidently 
Dr.  Leon  Ginzburg  and  Dr.  Gordon  D.  Oppenheimer  had  been  collecting  and 
studying  the  pathological  characteristics  of  non-specific  granulomata  of  the 
gastro-intestinal  tract.  Thus  logically  were  combined  the  fundamental  pathology 
of  non-specific  intestinal  granulomas  with  the  clinical  picture  of  those  granulomas 
which  because  they  occupied  the  final  loop  of  small  bowel,  led  to  the  title  of 
"Terminal  Ileitis,  A  Pathological  and  a  Clinical  Entity."  The  paper  was  read 
on  a  hot  day  in  May  1932  at  New  Orleans  at  the  annual  meeting  of  the  American 
Medical  Association,  and  was  discussed  bj^  Dr.  J.  A.  Bargen  who  suggested  that 
the  name  of  the  disease  be  changed  to  Regional  Ileitis  since  it  was  likely  that  the 
pathological  process  might  some  daj''  be  found  to  involve  upper  segments  of 
ileum  or  even  jejunum.  In  his  prescience  Bargen  anticipated  the  descriptions  of 
ileojejunitis  and  localized  jejunitis  and  even  duodenitis  which  was  to  follow  in 
time,  and  did  follow  within  a  few-  years. 

It  is  of  some  interest  to  note  the  rapid  acceptance  of  Regional  Ileitis  by  the 
scientific  world.  Within  a  year  the  subject  was  being  discussed  at  a  surgical 
congress  in  Germany  and  the  Mayo  Clinic,  shortly  thereafter,  published  a  com- 
prehensive paper  confirming  our  findings  and  enlarging,  with  their  abundant 
clinical  material,  our  original  concepts. 

On  my  return  from  New  Orleans  I  was  requested  hy  Dr.  John  Kantor  to  re\'iew 
some  of  his  radiographic  films.  With  meticulous  care,  Kantor  had  retained  all  of 
his  interesting  intestinal  films  of  manj'  j^ears  experience  and  on  my  visit  had  ar- 
ranged an  exhil)it  of  past  films  which  he  had  observed  but  had  been  unable  to 
interpret.  Obviously  he  had  been  seeing  ileitis  but  had  not  recognized  the  essen- 
tial import  of  his  findings.  He  noted  that  the  films  seemed  to  resemble  a  "string" 
such  as  had  been  described  in  the  large  bowel  cases  of  spastic  or  irritable  color 
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and  lie  called  i(  a  "striu};'  ^^ign"  a  luiinc  which  rcinains  as  a  classical  description  of 
the  radiographic-  niaiiil'cslations  of  regional  or  terminal  ileitis. 

The  rapid  development  of  a  surgical  approach  for  the  cure  of  the  disease  gave 
the  opportunity  for  marked  development  and  enlargement  of  our  knowledge  of 
the  pathology  of  the  unflerlying  process.  Fortunately  for  us,  resection  was  first 
atlopted  as  the  logical  surgical  approach,  for  thereby  we  were  enabled  to  receive 
pathological  specimens  for  close  study,  an  o[)portunity  which  disappeared  later 
with  the  adoption  of  short  circuiting  procerlures  as  a  less  risky  and  ecjually  satis- 
factory cure  for  the  disease  process.  The  original  operation  was  perfoi'med  in  two 
stages,  an  ileotransversostomy  and  ileal  transection,  followed  some  weeks  later 
by  a  localized  resection  of  the  primary  diseased  segment.  But  when  the  second 
stage  was  performed  it  was  noted  that  complete  healing  of  the  original  lesion  had 
occurred  as  a  conseciuence  of  the  by-pass  procedure,  and  thereafter  the  second 
stage  of  the  operation  was  omitted  and  our  interesting  specimens  ceased  to  reach 
the  laboratory. 

The  pathological  study  of  the  basic  phenomena  of  the  disease  was  credited  to 
the  careful  studies  of  our  coauthors  Ginzburg  and  Oppenheimer  and  to  the 
meticulous  care  and  ever  kindly  and  freely  granted  advice  of  Dr.  Paul  Klem- 
perer,  Pathologist  to  the  hospital  and  to  his  staff.  With  time  the  concept  of  re- 
gional ileitis  has  been  extended  to  include  ileojejunitis,  forms  of  localized  jejuni- 
tis,  the  now  recognized  involvement  of  the  duodenum  in  the  same  process  and^ 
even  cases  where  the  stomach  and  exceptionally  the  oesophagus  are  identically 
the  seat  of  disease.  In  the  upper  alimentary  tract  the  process  is  no  longer  granu- 
lomatous as  in  the  terminal  ileum  but  is  ulcerating  and  often  stenotic  and  is  not 
characterized  by  fistula  formation,  a  process  which  is  signally  typical  of  terminal 
ileitis.  '  -- 

Actually,  in  time,  the  description  of  right-sided  or  segmental  colitis  had  pre- 
ceded the  recognition  of  regional  ileitis,  for  in  1930  Bargen  had  published  a  sig- 
nificant study  on  this  subject.  Combined  ileitis  and  colitis  was  first  recognized  by 
Colp.  A  paper  by  Crohn  and  Hosenak  from  The  Mount  Sinai  Hospital  in  1937 
included  a  study  of  nine  cases  of  so-called  combined  ileocolitis.  We  think  of 
ileitis  in  its  classical  form,  as  a  pure  type  of  disease  to  which  the  colon  is  regularly 
immune. 

In  the  concept  of  ulcerative  colitis  we  presume  the  disease  to  be  different  and 
unifiue,  and  any  invoh-ement  of  the  terminal  ileum  is  due  purely  by  accident  to 
"back-wash"  through  the  patent  but  insufficient  ileo  cecal  valve.  The  resultant 
ileal  disease  is  superficial  and  does  not  represent  true  regional  or  terminal  ileitis. 
But  combined-.system  disease  does  occur  and  not  infrecjuently,  a  subject  which 
will  be  elaborated  in  this  symposium  by  Dr.  H.  Yarnis.  Such  combinations  of 
these  tW'O  unitary  diseases  can  take  place  identically  in  time  (synchronous)  or 
may  occur  in  secjuence  (metachronous).  Thus  if  one  designates  ileitis  as  "E"  and 
ulcerative  cohtis  as  "C"  the  following  variations  may  occur: 

E  =  pure  regional  ileitis 

C  =  pure  ulcerative  colitis 
EC  =  .synchronous  combined  ileocolitis 
E  +  C  =  primary  ileitis  to  which  later  ulcerative  colitis  is  added. 
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C  +  E  =  ulcerative  colitis  in  which  later  in  time  enteritis  or  ileitis  occurs  as  a 
complication. 

These  confusing  and  bewildering  combinations  of  the  two  diseases  defy  medical 
and  often  surgical  treatment  and  lead  to  disappointment.  Perhaps  permanent 
and  high  ileostomy  and  colectomy  offers  the  greatest  eventual  relief  and  the 
prospect  of  return  to  efficiency  and  health. 

This  generation  has  seen  the  passing  of  many  of  the  fetishes  of  the  past,  of  the 
Age  of  Faith  and  compliant  belief.  Chronic  appendicitis,  acalculous  gall  l)ladder 
disease,  colonic  bands,  gastroptosis  and  coloptosis,  tuberculous  rectal  fistulae; 
these  are  some  of  the  preconceived  concepts  that  have  been  banished  by  the 
advent  of  the  Age  of  Reason  and  the  Age  of  Enlightenment.  Doubt,  honest  scep- 
tical doubt,  leads  to  reasoning,  to  seasoned  observation,  to  forward  experimenta- 
tion. Doubt  in  the  hands  of  men  who  are  sufficiently  self-confident  to  be  willing 
to  enter  fields  not  satisfactorily  explored,  leads  to  new,  wholesome  and  often 
surprising  rewards  for  the  inquisitive  and  acquisitive  mind. 
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Since  the  publication  of  the  classical  paper  by  Crohn,  Ginsburg  and  Oppen- 
heimer  in  1932,  regional  ileitis  has  been  recognized  as  a  clinico-anatomical  en- 
tity. 

The  disease  process,  however,  is  not  limited  to  the  terminal  portion  of  the 
ileum,  but  also  occurs  in  the  jejunum;  an  apparent  initial  involvement  of  a  por- 
tion of  the  jejunum  has  repeatedly  been  observed.  It  was  for  this  reason  that  the 
term,  regional  enteritis  has  subsequently  been  adopted.  Furthermore,  colonic 
involvement  also  has  been  added  to  this  group,  namely,  the  existence  of  regional 
enterocolitis  which  has  been  emphasized  in  recent  years.  It  seems  that  the  term 
has  been  used  in  a  widest  sense,  and  there  is  a  possibility  that  ordinary  chronic 
ulcerative  colitis  may  have  been  included  in  this  group.  This  has  caused  much 
confusion  as  to  the  pathogenesis  of  regional  ileitis.  A  certam  number  of  investiga- 
tors have  been  inclined  to  believe  that  regional  enteritis  as  an  anatomical  entity 
does  not  exist. 

It  seems  to  me  that  a  great  deal  of  confusion  is  based  upon  a  lack  of  a  precise 
anatomical  definition  of  enterocolitis.  It  may  be  appropriate,  therefore,  to  de- 
scribe again  the  pathological-anatomical  pictures  of  regional  enteritis  and  re- 
gional enterocolitis. 

REGIONAL  ILEITIS 

Macroscopic  'picture.  The  pathological  disease  process  may  show  variation 
among  different  cases;  it  is  quite  natural  to  find  various  forms,  namely  a  typical 
form  and  an  atypical  form.  The  latter  may  cause  some  confusion  in  regard  to  an 
interpretation  of  the  disease  process. 

When  a  resected  specimen  of  regional  enteritis  is  examined,  the  lesion  is 
usually  quite  advanced.  An  early  stage  of  this  disease  process  is  rarely  seen  since 
a  surgical  resection  usually  is  performed  in  advanced  cases.  It  is  for  this  reason 
that  the  disease  process,  in  a  typical  instance,  generally  is  seen  as  a  segmental 
thickening  of  small  intestine,  with  the  lumen  being  markedly  narrowed.  The  wall 
of  the  small  intestine  may  measure  7  mm.  in  thickness  in  an  extreme  case.  On 
palpation,  it  feels  Hke  an  infiltrating  scirrhus  carcinoma;  it  is  hard  and  rubbery 
in  consistency.  The  serosal  surface  shows  considerable  vascularity  and  evidence 
of  fibrous  adhesions.  Multiple  pin-head  size  nodules  can  be  seen  on  the  serosal 
surface.  The  mucosal  surface,  in  general,  is  ulcerated  and  covered  by  a  fresh 
purulent  exudate.  Because  of  non-ulcerated  mucosal  islands,  the  mucosal  surface 
presents  a  granular,  cobble-stone  appearance  (Figs  3A  and  B).  The  ulcerated 
portion  of  mucosa  is  covered  by  a  purulent  exudate. 
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Fig.  1  A.  Typical  re-iioiial  ileitis.  Note  .segmental  thickening  of  terminal  ileum  with 
narrowing  of  lumen.  Colon  is  not  involved.  B.  Typical  regional  ileitis  involving  terminal 
portion  of  ileum  with  marked  narrowing  of  lumen.  Xote  multiple  fistulous  tracts. 

Characteristically,  fistulous  tract  formation  occurs  from  the  thickened,  ul- 
cerated areas.  The  tract  lead  to  the  cecum,  ascending  colon  (close  to  the  ileocecal 
valve),  to  adherent  portion  of  small  intestine,  or  to  the  sigmoid  colon.  The  tracts 
can  be  multiple  (Fig.  2.). 

The  granulomatous  process  involving  the  small  intestine  is  characteristically 
segmental,  and  the  adjacent  portion  of  small  intestine  appears  completely  normal. 
It  is  very  common  to  find  the  terminal  portion  of  ileum  initially  involved  by  this 
granulomatous  process,  but  the  lesion  may  begin  10  cms.  from  the  ileocecal  valve. 
Each  diseased  segment  may  vary  in  length,  in  some  instances  involving  20  cms. 
of  small  intestine.  Small,  similar  segmental  lesions  often  are  found  proximally, 
alternating  with  adjacent,  normal  areas  of  small  intestine.  The  term  "skipped 
lesion"  is  conveniently  used  to  describe  these  segmental  diseased  areas.  The 
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Fig.  2.  Regional  ileitis  involving  almost  entire  ileum  with  twelve  skipped  lesions.  Note 
an  absence  of  colonic  involvement  (O. 


Fig.  3  a.  a  jjoi  tion  of  regional  ileitis  with  ulcci:it  icjiis  (it  nnicii.-.:i  and  acule  purulent 
exudate.  Note  marked  thickening  of  wall  of  ileum.  15.  Regional  ileitis  with  cobblestone 
appearance  of  muco.sal  .surface.  Note  typical  thickening  of  wall  of  ileum. 
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skipped  lesions  can  be  multiple.  In  an  extreme  instance,  the  author  has  observed 
in  one  resected  ileum  twelve  skipped  lesions  spread  over  almost  the  entire  speci- 
men (Fig.  2).  The  portion  of  bowel  between  the  skipped  lesions  is  often  distended, 
but  appears  to  be  normal,  except  for  occasional  small  ulcerations  of  the  mucosa. 

When  the  granulomatous  lesions  begin  at  the  terminal  portion  of  the  ileum,  it 
is  a  general  rule  that  the  lesion  stops  abruptly  at  the  ileocecal  valve  and  does 
not  extend  into  the  colon.  If  the  cecum  or  the  ascending  colon  is  involved,  it  is 
always  limited  to  a  small  portion  of  colon.  Involvement  of  the  right  colon  is  ex- 
ceptional. In  fact,  the  involved  portion  of  right  colon  is  so  limited,  that  it  is  the 
writer's  opinion  that  the  inflammatory  extension  into  the  colon  may  have  been 
caused  by  direct  fistulous  tracts  from  the  terminal  portion  of  the  diseased  ileum. 
It  is  not  unusual  to  find  fistulous  tracts  between  the  ileum  and  right  colon  (Fig. 
IB). 

Microscopic  picture.  The  gross  appearance  of  regional  enteritis  in  advanced 
cases  is  more  or  less  identical.  The  microscopic  picture,  however,  varies  a  great 
deal  among  individual  cases.  This  variation  may  be  roughly  divided  into  two 
main  groups: 

A)  Advanced,  granulomatous  enteritis  with  a  thickened  wall,  but  still  show- 
ing acute  inflammation.  Submucosal  abscesses  may  be  seen. 

B)  Grossly  identical  with  group  A,  but  an  acute  inflammatory  process  is  not 
present.  The  extremely  thickened,  fibrotic  submucosa  shows  focal  collections  of 
large  numbers  of  plasma  cells  and  lymphocytes.  The  lesions  usually  are  found  in 
cases  that  previously  have  had  an  anastomosis  between  the  ileum  and  the  colon 
so  that  the  diseased  segment  has  been  bypassed  (Fig.  lOB). 

The  first  group  is  actually  the  significant  one  in  the  study  of  the  pathogenesis 
of  regional  enteritis.  It  is  this  group  of  cases  that  shows  granulomatous  lesions. 
An  outstanding  aspect  of  the  microscopic  picture  of  Group  A  cases  is  the  exten- 
sive collections  of  plasma  cells  and  lymphocytes  in  the  submucosa  ^vhich  is 
markedly  fibrosed.  This  may  give  the  misleading  impression  that  the  gross  seg- 
mental thickening  of  the  intestinal  wall  is  actually  due  to  submucosal  inflamma- 
tion. However,  a  considerable  degree  of  inflammation  of  the  hypertrophic  muscle 
layers,  inflamed  serosa,  and  fat  tissue  around  the  intestine  also  account  for  the 
segmental  thickening  of  the  intestinal  wall,  which  is  so  characteristic  of  this  dis- 
ease process  (Figs.  5  and  6).  If  the  mucosa  is  ulcerated,  it  is  often  covered  by  an 
acute  purulent  exudate. 
-V  IVIultiple,  small  epithelioid  tubercle-like  nodules  with  occasional  giant  cells  can 
be  seen  scattered  in  the  submucosa,  muscle  layers,  the  thickened  serosa  and  in 
the  fat  tissue  around  the  intestine  (Figs  6,  7,  9  and  10).  These  miliary  granuloma- 
tous lesions  are  by  no  means  a  constant  occurrence  in  each  case.  In  some  instances, 
they  are  quite  frequent,  while  in  others  they  are  rare.  Some  of  the  tubercle-like 
structures  may  show  central  necrosis;  some  are  actually  suggestive  of  caseation 
(Figs.  IOC  and  E).  However,  repeated  examinations  for  acid-fast  bacilli  have 
failed  to  disclose  a  single  tubercle  bacillus.  Among  these  tubercle-like  nodules, 
there  are  sporadic  epithelioid  cell  collections  close  to  the  blood  vessels  (Fig.  7C) 
which  simulate  tuberculous  vasculitis. 

As  to  giant  cells,  there  are  distinctly  two  tj'pes:  Langhans  type  and  foreign 


PATHOLOCY  OF  REGIONAL  ENTERITIS  151 


Fig.  4  A.  Regional  jejunitis  witli  inultiiile  skipped  le.sioiis.  -Note  dumbbell  shaped  ap- 
pearance. B.  Regional  jejunitis  showing  three  skipped  lesions.  Mucosal  ulcerations  can  be 
seen  in  dilated  portions  of  jejunum. 

body  giant  cell  type.  There  is  no  question  that  some  of  the  giant  cells  found  in  the 
diseased  portion  belong  to  the  foreign  body  type  of  giant  cells,  since  actual  for- 
eign bodies  can  be  demonstrated  in  the  cells  (Fig.  lOF).  It  is  felt  that  these 
foreign  bodies  have  been  adsorbed  from  the  ulcerated,  mucosal  surface. 

The  lymphocytic  infiltration  in  the  submucosa  and  serosa  often  form  a  lymph 
follicle  arrangement  and  a  cross  section  of  the  diseased  portion  of  small  intestine 
often  shows  numerous  follicles  forming  a  row  along  the  serosa  (Figs.  5  and  lOA). 

Another  important  lesion  is  the  deep,  narrow,  ulceration  which  occurs  in  the 
mucosa.  The  acute  purulent  inflammation  which  tends  to  form  abcesses  extends 
from  the  ulcerated  mucosal  surface  into  the  submucosa,  and  sometimes  deep 
into  the  muscle  layer  (Fig.  5B).  In  some  sections,  this  acute  purulent  inflamma- 
tory process  may  appear  as  a  small  submucosal  abcess.  These  submucosal  puru- 
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Fig.  oA,  B.  Cross  section  of  ileum  showing  granulomatous  lesions  in  suhmucosa,  muscle 
layers,  serosa  and  fat  tissue  around  the  intestine.  Xote  abscess  formation  in  suhmucosa  4(B). 

lent  foci  are  ob\'iously  responsible  for  the  future  development  of  fistulous  tracts, 
which  is  so  characteristic  of  this  disease  process.  The  submucosal  inflammation 
with  sub.sequent  fistulous  tract  formation  is  not  found  in  chronic  non-specific 
ulcerative  colitis. 

REGIOXAL  JEjrXITIS 

A  granulomatous  process,  initially  involving  the  segments  of  the  jejunum  is 
identical  with  that  of  the  ileum,  grossly  and  microscopically.  However,  in  the 
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Fk;.  6  A.  Low  power  picture  (A  granulomatous  ileitis.  The  mucosa  surface  is  covered  by 
purulent  exudate.  Granulomatous  lesions  in  submucosa  (B),  muscle  layer  (C)  and  serosa 
and  fat  tissue  (D). 

jejiumm,  the  le.sioii.s  appear  as  short,  segmental  thickenings  of  the  intestinal  wall 
almost  resembling  "skipped  lesions".  The  portions  of  the  jejinium  between  the 
two  segmental  lesions  is  often  markedly  distended  and  dumb-bell  shaped,  and 
its  mucosa  may  show  many  shallow  ulcerations  (Fig.  4).  The  existence  of  short, 
segmental  lesions  in  the  jejunum  may  lead  one  to  the  erroneous  conclusion  that 
these  lesions  are  part  of  extensive  skipped  lesions  also  involving  the  ileum.  How- 
ever, it  is  common  to  find  a  severe  giaiiuloinatous  jejuiiitis  with  only  minimal 
involvement  of  the  terminal  ileum. 
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Fig.  7.  Various  granulomatous  lesions  found  in  mucosa  (A),  submucosa  (B,  C),  and 
lymph  node  (D).  A  small  artery  involved  by  granulomatous  process  (C). 


Since  the  original  observations  concerned  a  portion  of  the  terminal  ileum,  the 
term  "terminal  ileitis"  was  at  first  used.  In  a  broad  sense,  since  the  granuloma- 
tous lesions  may  involve  both  the  ileum  and  the  jejunum,  it  is  logical  to  regard 
this  condition  as  Regional  Enteritis.* 

REGIONAL  ENTEROCOLITIS 

If  one  examines  a  typical  case  of  regional  ileitis,  one  finds  that  the  pathological 
lesion  stops  al)ruptly  at  the  ileoc-ecal  valve.  If  one  studies  a  typical  case  of  chronic 
non-specific  ulcerative  colitis,  one  inevitably  finds  that  the  ulcerative  lesion 

*  Clinical  observations  on  an  occurrence  of  regional  duodenitis  and  gastritis  have  re- 
cently been  described.  However,  the  writer  has  had  no  chance  to  examine  the  actual  speci- 
mens, except  for  small  biopsy  tissue  fragments. 
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Fig.  8.  An  example  of  regional  ileitis  with  coincidental  association  of  ordinary  ulcera- 
tive colitis  (Group  1).  A.  Iiulicating  granulomatous  lesion  of  terminal  portion  of  ileum. 
B.  Portion  of  colon  showing  healing  chronic  non-specific  ulcerative  coliti.s  with  inflamma- 
tory polj'p.  No  granulomatous  lesions  found  in  the  colon. 

stops  al)ruptly  at  the  ileocecal  valve.  These  are  the  findings  typical  in  each  condi- 
tion. 

The  slight  in\'olvement  beyond  the  ileocecal  valve  which  may  occur  in  both 
conditions  should  be  considered  as  a  rather  exceptional  occurrence. 

These  two  conditions  (i.e.  regional  ileitis  and  ulcerative  colitis)  differ  so  much 
from  each  other  anatomically  as  well  as  clinically  that  one  suspects  different 
etiological  factors. 

In  recent  years,  however,  an  unusual  combined  form  of  regional  ileitis  and 
ulcerative  colitis  has  been  obser\'ed.  This  association,  however,  cannot  be  in- 
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I'm  10.  An  example  of  group  3  (reKional  cute? o colitis  following  ileo-colic  anastomosis. 
A.  Ciianulomatous  inflammation  of  ileum,  which  was  anastomosed  to  colon.  B.  Granuloma- 
tous lesion  of  terminal  ileum,  jjreviously  l)y])asse<l.  ('.  ( iranulomat  ous  lesion  of  ileum. 
D,  E,  and  F.  Granulomatous  lesions  fountl  in  the  diseased  jjortion  of  colon. 

terpreted  as  a  sinj^le  disease  proeess,  because  there  are  various  types  of  ulcera- 
tive colitis  associated  with  a  regional  enteritis.  Each  ca.se  should  be  critically 
analyzed. 

Group  I .  Among  the  cases  of  enterocolitis,  there  are  instances  of  granuloma- 
tous regional  ileitis  coincidentally  associated  with  simple  chronic  ulcerative 
colitis.  Figure  8  illustrates  this  combination  of  diseases.  The  terminal  portion  of 
ileum  shows  a  typical  granulomatous  ileitis  with  a  markedly  narrowed  lumen. 
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The  coloiiic  mucosa,  howcxcr,  presents  an  ordinary  diffuse  chronic  ulcerative 
cohtis  with  sporadic  iuflaniinatorv  polyps.  Xo  thickening  of  the  colonic  wall 
exists  and  there  is  no  narrowing  of  the  lumen  of  the  colon.  Xo  granulomatous 
lesions  have  been  found  in  the  colonic  wall,  neither  macroscopically,  nor  micro- 
scopically. In  another  words,  the  colonic  ulcerative  lesions  are  simply  the  usual 
lesions  found  in  non-specific  ulcerative  colitis.  A  simultaneous  existence  of 
typical  granulomatous  regional  ileitis  in  these  cases  should  be  interpreted  as 
merely  coincidental. 

Group  2.  The  cases  belonging  to  this  group  completely  differ  from  the  cases  de- 
scribed above.  The  colonic  lesion,  which  coexists  with  the  granulomatous  ileitis, 
is  somewhat  similar  to  the  lesion  found  in  the  terminal  portion  of  the  ileum.  A 
segmental  thickening  of  the  colonic  wall  with  slight  narrowing  of  the  lumen  is 
seen.  However,  the  thickening  of  the  large  bowel  w-all  and  narrowing  of  the  lumen 
may  be  said  to  be  of  a  much  lesser  degree  in  comparison  with  that  of  the  terminal 
ileum.  The  type  of  ulceration  of  the  colonic  mucosa  differs  from  the  ulcerations 
seen  in  an  ordinary  case  of  ulcerative  colitis;  they  are  not  diffuse,  but  linear  deep 
ulcerations  scattered  throughout  the  colonic  mucosa  (Fig.  9B). 

More  significant  colonic  lesions  are  found  microscopically.  In  the  ulcerated 
colonic  wall,  one  finds  many  scattered  epithelioid  cell  tubercle-like  nodules  with 
occa-sional  giant  cells.  The  location  of  the  microscopic  granulomas  in  the  colonic 
wall  is  also  identical  with  the  location  of  the  granulomas  in  the  ileum.  The 
nodules  are  found  in  the  ulcerated  submucosa,  muscle  layers  and  in  the  fibrotic 
serosa  (Fig.  9C,  D,  and  E).  Some  of  the  epithelioid  cell  nodules  with  giant  cells 
strikingly  resemble  true  tubercles.  Many  attempts  to  demonstrate  acid-fast 
bacilli,  how^ever,  have  failed. 

The  lymph  nodes  removed  from  the  pericolonic  fat  tissue  also  show  identical 
microscopic  epithelioid  cell  nodules  as  in  the  colonic  wall. 

Group  3.  After  longstanding  ileotransversostomy  in  a  case  of  regional  ileitis, 
a  localized,  ulcerative  colitis,  particularly  near  the  site  of  ileocolic  anastomosis 
may  develop.  This  may  well  be  interpreted  as  a  continuation  of  the  granuloma- 
tous process  of  the  ileum  because  the  ileum  close  to  the  anastomosis  is  often  dis- 
eased and  shows  granulomatous  thickening  of  the  wall.  The  ileal  involvement 
may  be  either  a  recurrence  or  a  skipped  lesion.  However,  the  colonic  ulceration 
differs  from  the  ordinary  diffuse  ulcerative  colitis  in  that  the  colonic  wall  is 
thicker  and  deep  linear  ulcers  can  be  seen.  The  colon  in  this  type  of  case  is  similar 
to  that  described  in  the  previous  group. 

The  colonic  ulcerative  lesions  described  in  groups  2  and  3,  differ  strikingly 
from  those  lesions  in  ordinary  ulceiative  colitis,  particularly  since  miliary 
granulomatous  nodules  are  found  microscopically  in  these  two  groups.  The  exist- 
ence of  segmental  thickening  of  the  colonic  wall  is  also  unique,  and  not  observed 
in  the  ordinary  case  of  ulcerative  colitis. 

Since  the  pathological  picture  of  the  colonic  lesions  is  so  identical  with  that  of 
regional  enteritis,  it  is  logical  to  assume  that  the  simultaneous  association  of 
regional  ileitis  and  colitis  (particularly  groups  2  and  3)  should  not  be  interpreted 
as  a  mere  coincidence,  since  they  may  have  a  common  etiological  factor.  It  is 
justifiable  to  term  gioups  2  and  3  Regional  Enterocolitis. 
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Ileocolitis  is  a  term  that  has  been  loosely  applied  to  several  forms  of  inflamma- 
tory disease  affecting  the  terminal  ileum  and  the  proximal  colon  simultaneously. 
Before  1932  most  of  these  cases  were  considered  to  be  of  tuberculous  origin. 
Universal  ulcerative  colitis  has  been  known  to  involve  the  terminal  ileum  in 
about  24  per  cent  of  cases.  The  inflammatory  process  in  the  ileum,  superficial 
and  exudative  in  character  is  due  to  "backwash"  of  the  infected  colonic  contents 
through  an  incompetent  ileocecal  valve. 

In  1930  Bargen  and  Weber  (1)  described  the  right-sided  type  of  ulcerative 
colitis  localized  to  the  proximal  colon.  Subsequently  many  case  reports  and  arti- 
cles have  been  published  describing  ulcerative  colitis  localized  to  various  seg- 
ments of  the  colon  excepting  the  rectum  and  sigmoid.  Usually  in  the  proximal 
type  of  colitis  the  extension  of  the  lesion  is  towards  the  rectum;  however  involve- 
ment of  the  terminal  ileum  secondary  to  the  colonic  lesion  occurs  frequently. 
Crohn,  Garlock  and  Yarnis  (2)  reported  77  cases  of  right-sided  colitis  in  which 
40  per  cent  showed  involvement  of  the  terminal  ileum,  with  a  superficial  ulcera- 
tive process  that  started  in  the  mucosa  and  was  exudative  in  nature.  There  was 
no  evidence  of  granulomatous  or  productive  change,  such  as  characterizes  typical 
regional  ileitis. 

When  "terminal  ileitis"  was  originally  described  in  1932  as  granulomatous  in 
nature,  it  was  postulated  that  the  disease  was  limited  by  the  ileocecal  valve  and 
did  not  extend  aborally.  Only  two  years  later  Colp  (3)  described  a  case  of  non- 
specific granuloma  of  the  terminal  ileum  and  cecum  which  he  resected.  In  1936 
Crohn  and  Rosenak  (4)  reported  a  series  of  GO  cases  of  ileitis  in  which  nine  (15 
per  cent)  involved  the  colon.  Rappaport,  Burgoyne  and  Smetana  (5)  in  1951  re- 
ported a  sei'ies  of  one  hundred  cases  of  regional  ileitis  in  which  the  pathologic 
process  extended  into  the  colon  in  55  instances.  In  many  of  these  ca.ses  the 
granulomatous  process  involving  the  colon  could  only  be  detected  microscopically, 
the  cecum  and  ascending  colon  appearing  normal  on  gross  examination.  In  the 
author's  experience,  granulomatous  involvement  of  the  colon,  secondary  to  ileitis 
is  rare  and  is  usually  a  result  of  fistulous  tracts  originating  in  the  diseased  ileum. 

The  term  combined  ileocolitis  is  used  in  this  paper  to  denote  the  presence  of 
granulomatous  ileitis  and  non-specific  ulcerative  colitis,  two  separate  and  dis- 
tinct pathological  processes.  As  stated  by  Warren  and  Sommers  (0)  these  two 
conditions  are  morphologically  different;  regional  ileitis  is  a  sclerosing  granu- 
lomatous lymphangitis  involving  the  entire  wall  of  the  intestine  and  producing  a 
thick,  rigid  tube;  ulcerative  colitis  is  an  exudative  inflammatory  process  restricted 
chiefly  to  the  mucosa  and  submucosa.  In  their  experience  the  combination  of 
ileitis  and  ulcerative  colitis  is  rare. 

Xeumau  and  Dockerty  (7)  reported  on  findings  in  25  resected  specimens  of 
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regional  colitir^  in  wliich  there  was  a  non-specific  "granulomatous"  process  pro- 
ducing a  consistent  thickening  of  the  entire  wall  to  almost  twice  its  normal  size. 
Wells  (8)  also  described  segmental  colitis  which  he  believes  to  be  a  colonic  type 
of  granulomatous  ileitis  and  describes  in  the  colon  the  typical  granulomatous 
microscopic  appearance  with  giant  cells  and  epithelioid  tubercle  formation.  In 
the  authors'  e.xperience,  granulomatous  invoh-ement  of  the  colon  is  rare  and 
resected  specimens  of  right-sided  or  segmental  colitis  have  almost  always  been 
reported  as  ulcerative  colitis.  In  several  instances  the  pathologist  reported  fibros- 
ing or  cicatrizing  colitis  which  is  probably  similar  to  the  cases  described  above. 

Recently  Brooke  and  Cooke  (9)  described  a  form  of  ileocolitis  which  they 
believe  starts  with  steatorrhea  due  to  small  bowel  dysfunction  and  poor  fat  ab- 
sorption. According  to  them  this  produces  shallow  ulcerations  in  the  ileum,  and 
this  superficial  ulcerative  process  spreads  through  the  ileocecal  valve  to  gradually 
involve  the  proximal  and  distal  colon.  The  progressive  nature  of  this  disease 
precludes  surgical  inter\-ention  where  resection  is  inevitabh'  followed  by  diffuse 
recurrence  resulting  in  inanition. 

The  clinical  and  pathological  entities  of  regional  ileitis  and  of  non-specific 
ulcerative  colitis  are  well  known  and  discrete.  Much  confusion  in  the  literature 
exists  concerning  the  incidence  of  granulomatous  formation  in  segmental  or 
regional  colitis.  Likewise,  there  is  no  univensal  agreement  on  the  pathological 
picture  of  ileocolitis.  The  term  combined  ileocolitis  should  be  u.sed  to  denote 
two  different  and  distinct  pathological  processes,  namely  granulomatous  ileitis 
and  ulcerati\-e  colitis.  The  54  cases  of  combined  ileocolitis  reviewed  in  this  paper 
are  taken  from  office  files  and  have  been  collected  over  a  twenty  five  year  period. 
Included  are  654  cases  of  ileitis,  1520  cases  of  universal  ulcerative  colitis  and  109 
cases  of  segmental  colitis.  The  disproportionate  number  of  ileitis  cases  (29  per 
cent)  as  compared  to  the  other  two  groups  does  not  represent  the  true  incidence 
of  the  two  diseases,  and  recognizes  a  special  interest  in  the  study  of  the  life 
history  of  regional  ileitis.  In  1949  the  present  series  contained  306  cases  of  ileitis 
with  only  22  cases  of  combined  ileocolitis  accumulated  o\  er  a  17  year  period. 
Now,  only  6  years  later  there  are  654  cases  of  ileitis  and  54  cases  of  combined 
ileocolitis;  well  over  double  the  original  figure. 

In  38  instances  both  of  these  di.seases  were  present  when  the  patient  was  first 
seen;  the  combined  ileocolitis  was  therefore  "synchronous"  or  simultaneous  at 
the  very  onset.  In  16  cases  either  ileitis  or  ulcerative  colitis  was  originally  present, 
but  after  surgical  intervention  for  the  cure  of  the  original  disease,  the  second 
disease  developed.  One,  therefore,  may  call  this  group  combined  ileocolitis 
"metachronous"  in  nature  signifying  that  the  combined  di.seases  succeeded  or 
followed  each  other. 

Even  though  ileitis  and  non-specific  colitis  present  different  pathological  fea- 
tures, they  appear  to  be  related  diseases  causing  similar  symptoms  and  having 
the  same  age  distribution.  In  this  series  there  were  23  females  and  31  males.  The 
onset  of  the  symptoms  is  most  frequent  in  the  .second  decade,  and  two  cases  de- 
veloped at  the  age  of  9  yeai's.  However,  one  case  was  present  in  a  man  70  years  of 
age  (Table  1). 
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TABLE  1 

Combined  ileocolitis — sex  and  age  incidence 
Females— 23;  Males— 31 


Age  at  Onset 


Number  of  Cases 


Years 


1-10 

10-20 
20-30 
30-40 
40-50 
60-70 


2 
24 
16 
8 
3 
1 


Total 


54 


The  anatomical  distribution  of  combined  ileocolitis  presents  almost  all  com- 
binations of  the  various  segments  of  the  small  and  large  intestine.  An  exact 
classification  is  impossible  but  for  practical  purposes  the  38  cases  of  "synchro- 
nous" ileocolitis  are  divided  into  the  following  anatomic  groups  as  depicted  in 
Figure  1 : 

A.  Terminal  ileum  and  ascending  colon   16  cases 

B.  Terminal  ileum  and  transverse  colon   2  cases 

C.  Terminal  ileum  and  distal  colon   5  cases 

D.  Terminal  ileum  and  entire  colon  to  sigmoid   10  cases 

E.  Ileum,  jejunum  and  entire  colon  to  sigmoid   5  cases 


The  16  cases  of  "metachronous"  ileocolitis  are  divided  into  two  groups  (Figure 
2).  In  12  cases  the  primary  disease  was  in  the  terminal  ileum  and  after  an  ileo- 
transversostomy  had  been  performed  for  the  cure  of  the  original  disease,  ulcera- 
tive colitis  developed.  In  four  instances,  the  primary  disease  was  ulcerati\'e 
colitis  involving  the  entire  proximal  colon,  excepting  the  rectum  and  sigmoid. 
After  subtotal  colectomy  and  ileosigmoidostomy  had  been  performed,  granuloma- 
tous ileitis  developed  within  two  to  five  years  after  the  resection. 

Ileitis  or  jejunitis  also  occurs  after  total  colectomy  and  ileostomy  for  uni\-ersal 
ulcerative  colitis.  Granulomatous  jejunitis  occurred  once  and  ileitis  four  times 
after  colectomy  in  this  series.  Lyons  and  Oarlock  (10)  reported  this  complication 
in  six  cases. 


The  clinical  picture  of  combined  ileocolitis  presents  the  symptoms  conmion  to 
both  diseases  but  in  a  more  severe  form.  Fever  is  present  during  the  active  stages 
of  the  disease  and  usually  ranges  between  101°  and  102°  F.,  and  may  reach  as 
high  as  105°  F.  in  some  cases  with  high  toxicity.  Leukocytosis  with  polynucleosis 
correspf)iids  to  the  fever  and  ranges  from  12,000  to  15,000  per  cu.  mm.  and  in 


38  cases 
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FIGURE  I 

"SYNCHRONOUS"  COMBINED  ILEITIS  AND  COLITIS  (38  CASES) 
ANATOMICAL  DISTRIBUTION 


16  CASES  2  CASES  10  CASES 


5  CASES  5  CASES 

Fig.  1 

exceptional  eases  reaches  20,000  per  cu.  mm.  The  sedimentation  time  also  rises 
during  the  acute  phases  but  usually  remains  elevated  during  the  afebrile  periods, 
until  the  inflammatory  process  completely  subsides.  Cramps  and  bloody  diarrhea 
are  uniformly  present  but  in  three  cases  persistent  constipation  was  noted,  yias- 
sive  intestinal  hemorrhage  was  present  in  seven  cases  and  melena  was  noted  in 
two  instances.  Anorexia  and  weight  loss  are  marked  during  the  recurrences,  and 
in  extreme  cases  severe  malnutrition  with  losses  of  fifty  pounds  may  occur.  In- 
testinal ol)struction  with  abdominal  distention  and  fluid  levels  in  the  small  intes- 
tinal loops  occurs  infrequently  but  usually  subsides  after  intestinal  intubation. 
Secondary  anemia  is  consistently  present  with  hemoglobin  values  between  9 
and  10  grams.  Frequently  the  hemoglobin  dropped  below  8  grams.  Hypoproteine- 
mia  is  usually  mild  with  blood  protein  values  averaging  6.1  grams.  Xutrional 
edema  is  rarely  observed.  Hypocalcemia  and  tetany  were  observed  in  only  one 
case.  Arthritis  was  present  in  14  instances  and  usuall}'  involved  the  large  joints, 


Fig.  2 


causing  severe  disability  in  two  cases.  An  associated  duodenal  ulcer  was  present 
in  five  patients. 

An  abdominal  mass  was  palpable  usually  in  the  right  lower  quadrant  in  22 
cases.  Splenomegaly  was  noted  in  two  instances  and  clubbing  of  the  fingers  was 
present  in  four  cases.  Erythema  nodosum  in  the  lower  extremities  occurred  four 
times  and  stomatitis  with  ulcerative  pharyngitis  twice.  Phlyctenular  conjunctivi- 
tis was  noted  once. 

Internal  fistulae,  originating  in  the  terminal  ilevnii  and  extending  to  the  cecum 
and  other  parts  of  the  colon  existed  in  four  cases  and  in  one  instance  a  jejuno- 
ileal fistula  occurred.  External  fecal  fistulae,  opening  on  the  anterior  abdominal 
wall,  complicated  six  cases.  Four  of  these  fecal  fistulae  originated  in  the  sigmoid 
and  were  the  result  of  a  perisigmoidal  abscess  secondary  to  a  perforated  ulcera- 
tive colitis;  two  fistulae  began  in  the  terminal  ileum. 

Rectal  complications  were  frequent;  perirectal  abscesses  and  fistulae  occurred 
in  20  cases;  four  of  the  latter  were  associated  with  rectovaginal  fistulae  and  in  one 
male  there  was  a  deep  recto-urethral  fistulous  tract. 
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MEDICAL  THERAPY 

The  basis  of  medical  therapy  as  in  ileitis  and  colitis  consists  of  supportive 
measures  including  liedrest,  low  residvie  diet,  injections  of  vitamins,  crude  liver 
extract  and  multiple  transfusions  whenever  necessary.  Insoluble  sulfonamides 
and  antibiotics  such  as  tetracycline  and  dihydrostreptomycin  are  used  to  combat 
infection.  Penicillin  is  of  no  value  for  the  treatment  of  this  disease  and  its  compli- 
cations. Steroid  therapy  is  of  definite  xalue  and  is  most  effective  in  the  form  of 
ACTH  parenterally.  One  patient  with  diffuse  disease  of  the  small  and  large  intes- 
tine, has  made  a  remarkable  recovery  gaining  30  pounds  and  is  restored  to  nor- 
mal working  efficiency.  However,  he  must  continue  to  take  a  maintenance  dose  of 
10  units  of  ACTHar  gel  daily.  A  second  patient,  70  years  of  age,  with  high  tem- 
perature, marked  toxicity  and  large  nodules  of  erythema  nodosum  l)ecame 
asymptomatic  after  six  injections  of  ACTH.  The  oral  use  of  cortisone,  hydrocor- 
tone  and  meticorten  has  been  disappointing  because  of  the  uncertain  absorption. 

Of  16  cases  that  were  treated  medically,  one  is  cured,  two  are  well,  four  are 
improved.  Seven  continue  to  have  frecjuent  recurrences  and  are  in  a  chronic  state 
of  malnutrition.  There  was  no  follow-up  in  two  cases.  The  case  that  was  cured  had 
involvement  of  the  terminal  ileum  and  transverse  colon  and  responded  dramat- 
ically to  non-specific  protein  shock  therapy  using  t\^phoid  vaccine.  Four  years 
later  barium  enema  X-rays  revealed  a  normal  mucous  membrane  throughout  the 
entire  colon  and  only  a  slight  distortion  in  the  terminal  ileum.  Xow,  eighteen 
years  since  the  onset  the  man  is  perfectly  well. 

SURGICAL  ASPECTS 

The  surgical  management  of  ileocolitis  depends  upon  the  extent  and  distribu- 
tion of  the  disease  in  the  small  and  large  intestine.  In  general,  surgical  interven- 
tion is  indicated  if  pathology  is  localized  to  the  distal  ileum  and  proximal  colon, 
and  there  has  been  no  response  to  medical  therapy.  However,  in  se\'eral  instances 
extensive  resections  of  the  colon  and  the  small  intestine  have  been  performed  be- 
cause of  massi\-e  hemorrhage  or  progression  of  the  disease.  Local,  palliative  re- 
section of  stenosing  granulomatous  skip  areas  in  the  small  intestine  are  frecjuently 
necessary  due  to  obstruction,  even  when  diffuse  disease  exists.  Of  this  series  38 
ca.ses  were  treated  surgically  and  multiple  operations  were  performed  in  most 
instances. 

"synchronous"  ILEOCOLITIS 

There  were  22  cases  of  "synchronous"  ileocolitis;  in  11  of  these  cases,  the  dis- 
ease was  limited  to  the  terminal  ileum  and  ascending  colon.  Ileocolic  resection 
was  performed  in  eight  and  a  short  circuiting  procedure  in  the  other  three.  Re- 
sults were  good  in  four  cases,  poor  in  six,  due  to  recurrent  disease  and  one  patient 
died  after  a  secondary  resection. 

Of  the  remaining  1 1  cases,  one  had  an  ileosigmoidostomy  with  tran.ssection  of 
the  ileum  for  terminal  ileitis  and  transverse  colitis;  he  is  well  and  weighs  190 
pounds.  Two  ca.ses  with  terminal  ileitis  and  proctitis  had  an  ileotransversostomy 
performed;  both  had  upward  extension  of  the  colitis  with  perianal  abscesses  and 
a  rectovaginal  fistula  necessitating  ileostomy. 
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In  six  cases,  ileocolic  resection  and  iloosifijmoidostomy  wore  port'ormed  for 
right-sided  colitis  and  terminal  ileitis.  Four  of  these  patients  reciuired  ileostomy 
after  the  disease  extended  into  the  rectum.  One  is  in  poor  condition  with  recurrent 
disease  in  the  ileum  producing  abdominal  masses  and  the  last  case  is  improved. 

Two  cases  presented  diffuse  ileojejunitis  and  ulcerative  colitis  involving  the 
entire  colon  excepting  the  rectum.  One  is  a  fifteen  year  old  boy  in  whom  ileo- 
sigmoidostomy  and  colectomy  were  performed.  He  continues  in  poor  nutrition 
with  acute  exacerbations  of  fever  and  arthritis.  The  second  case  has  been  ob- 
served for  16  years  and  presents  the  life  history  of  ileojejunitis  and  right-sided 
colitis  with  its  gradual  progression  to  involve  the  entire  colon.  The  symptoms  and 
the  sequence  in  this  last  case  may  be  tabulated  as  follows: 

Case  A.  S.,  male — 38  t/ears  of  age  (1955). 

1 —  18  years  ago:  terminal  ileitis  and  proximal  colitis  (Figure  3). 

2 —  16  years  ago:  resection  of  24  inches  of  terminal  ileum  and  the  right  colon  to  hepatic 
flexure.  Diffuse  ileojejunitis  noted  at  time  of  exploration.  The  pathological  specimen 
indicated  colitis  with  ])seudopolyps  and  true  granulomatous  ileitis  with  fistulas 
(Figure  4). 


Fig.  3.  Case  A.  S.  TormiiiMl  ileitis  and  proximal  colitis  demonstrating  multi|)le  internal 
fistulae. 
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Fig.  4.  Case  A.  S.  (See  also  fig.  3.)  Pathological  specimen:  granulomatous  ileitis  with 
fistulae  and  ulcerative  colitis  with  i^seudo-polyposis. 

3 —  14  years  ago:  resection  of  residual  colon  for  ulcerative  colitis  with  ileosigmoidostomy. 
At  exploration  healing  of  jejunitis  was  noted  but  with  persistence  of  skip  lesions  in 
ileum;  sigmoid  and  rectum  were  normal. 

4 —  6  years  ago:  resection  of  24  inches  of  lower  ileum  with  three  stenotic  areas  which 
caused  intestinal  obstruction.  Sigmoidoscopy  was  normal. 

5 —  3  years  ago:  onset  of  proctitis  with  rectal  ulcerations  followed  by  development  of 
pseudo-polyps. 

6 —  1  year  ago:  ileostomy  performed  because  of  severe  rectal  infection.  Ileostomy  seven 
feet  from  ligament  of  Treitz.  Serum  electrolytes  and  hemoglobin  at  normal  levels 
without  parenteral  supplements.  Weight  constant. 
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"metachronous"  ileocolitis 

There  were  Ki  cases  of  "metachronous"  ileocolitis.  12  of  these  began  initially 
with  terminal  ileitis  and  developed  ulcerative  colitis  after  an  ileotransversostomy 
with  or  without  ileocolic  resection.  In  one  case  the  secondary  colitis  was  re- 
stricted to  the  trans\-erse  colon  and  after  a  further  resection  he  is  well.  Another 
patient  after  a  short  circuiting  operation  for  terminal  ileitis,  developed  diffuse 
ulcerative  colitis  but  has  been  in  a  continuous  remission  for  the  past  two  years. 
In  two  other  patients  ileocolic  resection  was  performed  for  ileitis,  and  the  results 
are  only  fair  due  to  a  mild  but  persisting  ulcerative  colitis,  and  in  one  instance 
death  followed  a  gas  bacillus  infection;  one  case  was  lost  to  follow-up.  Of  the 
remaining  six  patients  whose  disease  began  as  terminal  ileitis  originally,  the  sub- 
seriuent  ulcerative  colitis  has  been  severe,  eventually  requiring  ileostomy  in 
three  instances.  One  of  the  latter  cases  is  another  example  of  the  complicated 
sequence  of  events  which  may  follow  each  other,  even  though  the  initial  disease 
was  a  true  terminal  ileitis: 

Case  R.  11'.,  male,  42  years  of  age  (1955). 

1 —  Thirteen  and  a  half  years  ago:  terminal  ileitis  diagnosed  at  exploraton-  operation. 

2 —  Thirteen  years  ago:  temporary  enterostomy  for  intestinal  obstruction,  shortly  fol- 
lowed by  ileotransversostomy  with  exclusion  of  four  feet  of  diseased  terminal  ileum; 
colon  normal. 

3 —  Twelve  and  a  half  years  ago:  recurrent  granulomatous  ileitis,  followed  by  resection  of 
ileotransversostomy  and  four  feet  of  ileum  proximal  to  anastomosis  with  new  ileo- 
transversostomy. 

4 —  Twelve  years  ago:  resection  of  ascending  colon  and  four  feet  of  previously  excluded 
terminal  ileum.  Active  ileitis  still  present  in  the  isolated  terminal  ileum  which  was 
the  original  site  of  disease.  Intraperitoneal  abscess  present  between  sigmoid  and 
terminal  ileimi.  Remission  with  subsequent  improvement  for  seven  years. 

5 —  Four  years  ago:  recurrence  of  chills,  fever  and  increased  diarrhea. 

6 —  Three  years  ago:  intermittent  intestinal  obstruction  requiring  intubation.  Barium 
enema  showed  an  ileosigmoid  fistula  with  narrowing  of  ileum  and  evidence  of  sig- 
moiditis. Proctoscopy  revealed  the  rectal  mucosa  to  be  normal. 

7 —  Two  years  ago:  persistent  fever,  progressive  weight  loss  and  secondary  anemia  despite 
ACTH  and  supportive  measures.  Barium  enema  showed  ulcerative  colitis  involving 
sigmoid  and  lower  descending  colon,  but  proctoscopy  revealed  normal  rectal  mucosa. 

8 —  Six  months  ago:  ileostomy  and  resection  of  entire  distal  colon  to  rectum  for  severe 
advanced  ulcerative  colitis  causing  massive  hemorrhage.  Despite  ])rofuse  drainage 
from  ileostomy,  serum  electrolytes  and  hemoglobin  are  now  normal  and  weight  is 
stabilized  at  130  pounds. 

The  other  four  cases  of  "metachronous"  ileocolitis  began  with  a  segmental  or 
right-sided  ulcerative  colitis  for  which  subtotal  colectomy  and  ileosigmoidostomy 
were  performed.  The  resected  terminal  ileum  in  two  instances  was  normal  and 
in  the  two  other  cases  presented  superficial  mucosal  ulcerations  typical  of 
"backwash"  ileitis.  Granulomatous  ileitis  developed  in  all  four  cases  in  the 
"new  terminal  ileum"  proximal  to  the  site  of  anastomosis  within  two  to  five  years 
after  the  original  resection.  Two  of  these  cases  re(iuired  ileostomy  subsequently 
due  to  rectal  complications  and  are  in  excellent  nutrition.  The  third  case  de- 
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veloped  a  mild  proctitis  and  an  active  duodenal  ulcer.  The  fourth  case  is  pre- 
sented briefly  below  and  is  significant  because  granulomatous  ileitis  recurred 
twice  after  resection  for  right-sided  colitis  and  yet  the  sigmoid  and  rectum  re- 
mained normal. 

Case  T.  K.,  female,  28  years  of  age  (1955). 

1 —  Ten  years  ago:  .subtotal  colectomy  and  ileosigmoidostomy  for  right-sided  colitis  with 
fecal  fistula  to  the  abdominal  wall.  Resected  terminal  ileum  normal.  Dramatic  re- 
covery, and  well  for  five  years. 

2 —  Five  years  ago:  recurrence  of  fever  and  diarrhea.  Barium  enema  revealed  typical 
granulomatous  ileitis  proximal  to  ileosigmoidostomy.  Rectum  and  sigmoid  still 
normal. 

3 —  Four  years  ago:  resection  of  46  cms.  of  "new"  terminal  ileum  following  complete  ob- 
struction due  to  apricot  pit  embedded  in  a  stenotic  area  at  the  anastomosis.  The 
pathology  was  reported  as  granulomatous  ileitis  with  fistula  formation. 

4 —  Three  years  ago:  intestinal  obstruction  due  to  adhesions  obstructing  the  lower  ileum. 
Ileum  and  sigmoid  were  normal  at  operation. 

5 —  Two  years  ago:  normal  delivery  of  a  full  term  infant. 

6 —  Seven  months  ago:  recurrence  of  fever  and  diarrhea  during  the  eighth  month  of  sec- 
ond pregnancy. 

7 —  Si-x  months  ago:  acute  ileitis  seen  during  the  Cesarian  section  following  a  full  term 
pregnancy. 

PROGNOSIS  AND  RESULTS 

As  expected,  the  prognosis  in  the  combination  of  these  two  severe  diseases  is 
poor.  Of  the  16  cases  treated  medically,  three  are  well,  four  are  improved  and 
seven  are  poor.  Two  were  lost  to  follow-up.  Of  the  38  surgical  cases  only  nine  can 
be  considered  good;  six  are  improved;  18  are  poor,  two  died  and  three  cases  are 
lost  to  follow-up.  Eleven  of  the  surgical  cases  eventually  required  ileostomy.  The 
poor  results  cited  above  may  be  attributed  to  the  fact  that  usually  the  most 
complicated  and  unsuccessfully  treated  cases  are  referred  to  this  office.  Un- 
doubtedly there  are  many  instances  of  combined  ileocolitis  cases  that  were  treated 
with  favorable  results. 

What  can  we  learn  from  the  experience  of  the  last  twenty  five  years?  In  the 
early  days,  operative  treatment  was  suggested  as  soon  as  the  diagnosis  of  granu- 
lomatous ileitis  and  colitis  was  made,  especially  when  the  rectum  and  sigmoid 
were  not  involved.  Now,  from  experience  with  the  treatment  of  the  combined 
ileitis  and  colitis,  it  is  apparent  that  conservative  treatment  should  always  be 
tried  initially,  where  there  are  no  urgent  surgical  indications  such  as  massive 
hemorrhage,  intestinal  obstruction  or  persistent  fistulae. 

The  best  surgical  results  are  obtained  when  the  patient  has  been  observed  for 
long  periods  of  time,  and  the  course  of  the  disease  is  followed  with  serial  radio- 
graphic studies.  When  the  disease  in  the  small  and  large  intestines  has  become 
localized  and  definitely  delimited  the  recurrences  are  less.  Surgical  intervention 
during  the  acute  phases  with  marked  inflammatory  reaction  is  almost  always  fol- 
lowed by  recurrent  disease,  because  the  surgeon  is  unable  to  define  the  limits  of 
the  involved  segments.  However,  in  cases  of  diffuse  disease  with  gradual  progres 
sion  and  a  downhill  clinical  course,  operative  interference  may  be  necessary  as  a 
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lite  saving  measure.  With  the  iiewei-  surgical  techniciues,  use  of  wide  spectriiiu 
uiitihioties  and  multiple  transfusions,  even  the  most  extensive  resections  are  now 
possible  with  satisfactory  results. 
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THE  EXTRA-INTESTINAL  MANIFESTATIONS  OF  REGIONAL 
ILEITIS:  SOME  COMPARISONS  WITH  CHRONIC 
L'LC^ERATIVE  COLITIS 

ALBERT  CORNELL,  M.D. 
New  York,  N.  Y. 

Regional  ileitis,  like  ulcerative  colitis,  may  manifest  itself  by  extra-intestinal 
signs  and  symptoms.  These  may  appear  before  or  after  the  intestinal  lesion  itself 
has  been  discovered.  Although  some  of  the  extra-enteric  manifestations  of  re- 
gional enteritis  may  occur  uncommonly,  knowledge  of  their  existence  may  lead 
to  the  correct  diagnosis  whenever  the  true  natiu-o  of  the  underlying  condition  is 
obscure. 

GENERAL  CONSTITUTIONAL  EFFECTS 

Fever.  As  is  well  known,  ileitis  is  usually  characterized  by  low  grade,  irregular 
fever  but  it  also  may  be  associated  with  high  temperatures.  Many  cases  of  fever 
of  unknown  origin  have  been  discovered  to  be  caused  by  ileitis.  For  example, 
there  have  been  cases  of  rheumatic  fever,  brucellosis,  subacute  bacterial  endo- 
carditis and  lupus  erythematosis  which  were  ultimately  correctly  diagnosed 
regional  ileitis.  Chills  rarely  accompany  the  fever  but  there  may  be  associated 
toxemia.  Fever  was  observed  in  69  cases  of  the  222  cases  in  Crohn's  series  (1). 

Nutritional  effects.  The  loss  of  weight  and  strength,  the  marked  wasting, 
cachexia  and  avitaminoses  that  accompany  the  fever,  diarrhea  and  toxemia  are 
all  well  known,  e.g.  pellagra  and  scurvy.  These  deficiency  states  vary  in  severity 
and  occur  in  association  with  the  initial  disease  or  with  recurrent  ileitis  as  well 
as  after  a  partial  or  complete  exclusion  of  the  ileitis.  According  to  Van  Patter, 
et  al  (2)  they  result  from  a  number  of  factors  (2) : 

(a)  Gradual  decrease  in  food  intake  due  to  anorexia  or  fear  of  colicky  pain. 

(b)  Hyperperistalsis. 

(c)  Self-restriction  of  diet  to  liquids  only. 

(d)  Reduction  in  absorptive  surface  of  bowel. 

(e)  Continual  loss  of  blood  and  plasma  (this  may  reach  very  large  amounts  as 
in  ulcerative  colitis). 

The  uninvolved  bowel  is  unable  to  maintain  nutrition  l^y: 

(f)  Alteration  of  physiological  function  as  a  result  of  intestinal  obstruction. 

(g)  Presence  of  insufficient  bowel  after  previous  resection. 

(h)  Inability  to  perform  proper  absorption. 

It  is  notable  in  the  Mayo  Clinic  series  by  Van  Patter,  et  al  (2)  that  the  de- 
ficiency states  were  usually  explained  by  recurrent  disease  except  for  a  few  excep- 
tions. In  only  an  occasional  patient  with  regional  ileitis  will  a  nutritional  de- 
ficiency constitute  the  outstanding  clinical  feature. 

Changes  in  Growth  and  Development.  As  a  result  of  mahuitrition  and  its  serious 

From  the  Gastro-Intestinal  Clinic,  The  Mount  Sinai  Ho.spital,  New  York  City. 
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side  effects,  there  may  occur  failure  to  develop  piopei'  sexual  maturity.  Infan- 
tilism may  appear  not  uncommonly  especially  since  many  cases  of  ileitis  occur  in 
the  younger  age  group,  i.e.  pre-puberty.  In  the  majority  of  cases,  however,  the 
retardation  of  growth  is  usually  mild  in  nature.  Marked  retardation  of  growth 
along  with  delayed  maturation  of  secondary  sex  characteristics  is  rarely  seen. 
After  the  ileitis  has  been  controlled  surgically,  these  abnoi-malities  usually  disap- 
pear. 

Other  Endocrine  Changes.  Apparently,  ileitis  causes  little  disturbance  in  endo- 
crine function  in  females.  Thus,  menstruation  is  unaffected  even  in  severe  cases. 
By  comparison,  amenorrhea  occurs  quite  often  with  ulcerative  colitis  as  a 
manifestation  of  the  severe,  toxic  phase  of  the  disease.  The  return  of  menstrua- 
tion may  be  a  sign  of  abating  disease  and  an  improved  prognosis.  Fertility,  of 
course,  is  not  affected  by  regional  ileitis. 

Anemia.  This  usually  is  of  the  microcylic,  hypochromic  type.  The  bone  marrow 
is  hyperplastic  in  response  to  blood  loss  from  the  intestinal  lesion. 

Macrocytic,  hyperchromic  type  of  anemia  with  megaloblastic  bone  marrow 
is  due  to  defective  absorption  and  poor  utilization  of  hematopoietic  factors. 

The  presence  of  chronic  inflammatory  disease  also  contributes  to  the  anemia. 
In  the  series  reported  by  Van  Patter  (2),  the  anemia  was  most  marked  in  the 
early,  rather  than  in  the  late  stages.  Values  for  hemoglobin  as  low  as  5  grams  per 
100  cc.  of  blood  are  not  uncommon.  In  one  case,  the  red  blood  count  dropped  to 
750,000  per  cu.  m.m.  but,  following  resection,  the  blood  count  returned  to  normal. 
Aplastic  bone  marrow  was  not  encountered  in  that  series. 

Crohn  states  that  the  anemia  in  regional  ileitis  is  moderate,  often  progressive. 
Values  of  hemoglobin  may  average  between  60  to  70  per  cent  but  lower  values  are 
not  unusual  even  in  the  absence  of  gross  intestinal  hemorrhage.  He  quotes  one 
case  in  which  the  hemoglobin  dropped  to  32  per  cent  without  melena. 

Chemical  Changes.  Tetany,  although  it  is  an  uncommon  complication,  is 
more  apt  to  occur  in  diffuse  cases  of  regional  enteritis  involving  the  upper  jeju- 
num and  ileum.  Crohn  cites  one  case  with  typical  carpopedal  spasm  which  was 
seen  after  two  resections  for  recurrent  ileitis.  Another  patient  developed  typical 
tetanic  convulsions  with  a  blood  calcium  of  3.4  mg.  per  cent.  Amyloidosis  too, 
is  a  rare  complication  of  regional  enteritis.  The  first  reported  ca.se  of  amyloidosis 
in  association  with  uncomplicated  regional  enteritis  was  described  by  Cohen 
and  Fishman  in  1949  (3).  The  authors  were  unable  to  discover  any  specific 
initiating  or  precipitating  factor  for  the  amyloidosis  other  than  the  regional 
enteritis.  Olsan  and  Sussman  have  had  two  other  ca.ses  of  amyloidosis  secondary 
to  ileitis  or  associated  with  it  (4).  Systemic  amyloidosis  secondary  to  ileitis  is 
extremely  rare.  It  is  of  interest  that  amyloidosis  does  not  occur  often  in  spite  of 
the  chronicity  and  long  extent  of  the  disease. 

OTHER  CHANGES  AFFECTING  VARIOUS  ORGANS  WITH  LOCALIZING  EFFECTS 

Arthritis.  In  the  600  cases  of  regional  ileitis  studied  by  Van  Patter  (2),  poly- 
arthritis of  the  rheumatoid  type  was  observed  in  27  (4.5  per  cent)  of  the  cases 
and  involved  particular  extremities  and  their  small  joints.  The  spinal  column  was 
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occasionally  iinohcd  and  although  the  joint.s  were  painful,  the  process  did  not 
result  in  the  incapacitation  of  any  patient.  When  the  intestinal  disease  is  con- 
trolled, the  arthritis  usually  disappears.  Thus,  the  degree  of  severity  of  the 
arthritis  may  reflect  the  activity  of  the  ileitis.  Exacerbation  of  joint  symptoms 
after  resection  "iin  ariahly  heralded  recurrence  of  the  intestinal  lesion,"  accord- 
ing to  the  above  authors. 

SIcin  Lesions.  Erythema  Nodosum.  This  was  seen  initially  in  five  of  600 
cases  of  regional  ileitis  (2).  Its  presence  also  reflects  the  degree  of  activity  of  the 
intestinal  disea.se.  Erythema  nodosum  accompanied  recurrence  of  the  ileitis 
following  resection  in  two  ca.ses.  Pyoderma  Gangrenosum.  Although  this  is 
a  well-known  complication  of  ulceratix  e  colitis  it  was  seen  in  only  one  case  in 
he  studj'  made  by  Yan  Patter. 

Gastric  Secrctori/  Changes  (1).  Gastric  acidity  is  usually  unaffected  in  regional 
ileitis.  At  times,  the  curve  of  .secretion  may  be  low.  .\chylia  gastrica  is  extremely 
rare. 

Ejjc  Changes.  Thus  far,  we  have  been  unable  to  find  any  cases  with  eye  changes, 
in  regional  ileitis  in  contrast  to  chronic  ulcerative  colitis,  where  e.ye  changes  are 
not  infrefjvient. 

Clubbing.  This  may  occur  in  ileitis  on  occasion  ju.st  as  it  does  in  ulcerative 
colitis  and  may  subside  when  the  underlying  disease  process  subsides. 

Pglephlebilis  and  Multiple  Liver  Abscesses.  These  are  rarely  seen  both  in  re- 
gional ileitis  and  chronic  ulcerative  colitis.  In  a  study  of  1,000  cases  of  chronic 
colitis,  Bargen  (5)  encountered  only  four  cases  of  liver  abscess  and  two  cases  of 
phlebitis.  These  are  striking  ob.servations  when  one  considers  the  blood  and 
drainage  supply  of  the  intestinal  tract. 

COMPARLSOX  WITH  I  LCERATIVE  COLITIS 

Tlius  far,  to  my  knowledge,  a  greater  variety  and  number  of  extra-enteric 
manifestations  have  been  reported  in  ulcerative  colitis  than  in  regional  enteritis. 
In  this  connection,  it  is  interesting  to  note  Bockus'  statement  that  the  "clinical 
mimicry  of  ulcerative  colitis  by  regional  enteritis  is  common"  (6).  Since  both 
disease  entities  have  underlying  inflammatory  disease  processes,  we  should  expect 
similar  complications  in  both.  However,  eye  complications,  such  as  iritis,  uveitis, 
conjunctivitis,  and  corneal  ulceration  are  apt  to  occur  during  the  course  of  chronic 
ulcerative  colitis  (7)  but  I  have  failed  thus  far  to  find  any  reports  of  eye  complica- 
tions in  regional  ileitis. 

These  facts  are  of  great  interest  since  both  diseases  are  associated  with  in- 
flannnatory  processes,  freciuently  run  protracted  courses  and  are  characterized 
by  systemic  manifestations,  often  with  widespread  and  important  pathologic 
changes  in  other  parts  of  the  body.  It  may  be  that  the.se  changes  in  the  eye  and 
other  organs  occur  but  hax  e  not  been  singled  out  for  mention  in  the  literature  as 
some  may  be  part  of  a  general  nutritional  or  vitamin  deficiency.  It  may  be  that 
as  fiu'ther  studies  of  more  cases  of  ileitis  are  carried  out,  these  and  other  complica- 
tions to  be  described  will  come  to  light  in  greater  number.  The  same  could  apply 
to  the  liver,  pancreas  and  kidney,  there  being  quite  an  extensive  literature  on 
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cliaiijit's  in  these  organs  reported  in  chroinc  ulcerati\-e  colitis  hnt  not  in  regional 
ileitis.  Fatty  infiltration  of  the  liver,  cirrhosis  of  the  liver,  hepatic  insufficiency, 
hepatic  thrombosis,  pylephlel)itis  and  liver  abscesses  are  among  the  changes 
noted  in  ulcerative  colitis  (S-Ki).  In  the  pancreas,  gross  atrophy,  interstitial 
or  acute  edematous  pancreatitis,  fibrosis  and  acinar  dilatation  have  all  been 
found  in  chronic  ulcerative  colitis  (17-20).  Fatty  infiltration  of  the  liver  is 
commonly  associated  with  pancreatic  disease  in  ulcerative  colitis.  Again,  none 
of  these  changes  have  been  reported  in  chronic  ileitis,  to  my  knowledge.  In  the 
genito-urinary  tract,  the  following  conditions  have  been  noted  in  chronic  ulcera- 
tive colitis;  nephrosis,  pyelitis,  cystitis,  nephrolithiasis,  glomerulitis,  tubular 
necrosis,  degeneration  and  calcium  deposition,  acute  pyelonephritis  (21-24). 

The  renal  changes  noted  in  chronic  ulcerati\'e  colitis  apparently  have  not  been 
obser\'ed  thus  far  in  regional  ileitis. 

Amyloidosis  usually  occurs  in  patients  with  ulcerative  colitis  who  have  very 
marked  perirectal  infections  and  deep  pelvic  abscesses  (25) .  The  association  with 
ulcerative  colitis,  however,  is  rare  (26)  with  the  first  case  probably  being  reported 
by  Moschkowitz  in  1936  (27).  Two  more  cases  were  recently  described  by  Man- 
delbaum  and  Bryk  bringing  to  only  about  seven  the  total  number  of  authentic 
cases  of  amyloidosis  associated  with  chronic  idcerative  colitis  that  have  ever 
been  reported  (28).  There  is  usually  a  persistent  all)uminui-ia  and  ob\'ious  chronic 
suppuration  present  (26). 

The  therapy  of  regional  enteritis  has  gone  through  many  phases  since  the 
early  days  when  the  disease  was  first  described  as  a  clinical-pathologic  entity 
(29).  It  may  be  that  the  modern-day  treatment  of  patients  with  ileitis  does  not 
allow  time  for  some  of  the  changes  reported  in  chronic  ulcerative  colitis  to  de- 
velop. Early  recognition  of  ileitis  probably  leads  to  better  therapy  (using  blood 
and  plasma  infusions,  antibiotics,  chemotherapy,  parenteral  vitamins,  steroids, 
iu-l)ed  treatment,  surgery,  etc.).  Again,  a  greater  numl)er  of  chronic  ulcerative 
colitis  cases  have  been  observed,  described  and  necropsied  over  many  years,  so 
that  changes  in  the  pancreas,  liver  and  kidney  and  othei'  organs  would  be  more 
apparent  than  in  regional  ileitis.  Fiu'ther  interest  and  studies  along  these  lines 
to  determine  whether  similar  changes  occur  in  regional  ileitis  is  oln  iously  indi- 
cated. 

SUMMARY  AND  CONCLUSION 

1.  The  extra-intestinal  manifestations  of  regional  ileitis  are  described  and  dis- 
cussed. 

2.  A  comparison  is  made  with  the  extra-intestinal  manifestations  of  ulcerative 
colitis. 

3.  Further  studies  of  the  extra-enteric  manifestations  of  regional  ileitis,  both 
clinical  and  pathological,  are  indicated. 
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NON-SPECIFIC  GRANULOMATOUS  DISEASE  OF  THE  STOMACH 

AND  DUODENUM 

ALEXANDER  RICHMAN,  M.D. 
New  York,  N.  Y. 

The  presentation  of  the  concept  of  regional  enteritis  has  been  followed  by  wider 
recognition  of  the  disease  as  originally  described,  and  of  its  presence  in  other 
parts  of  thegastro-intestinal  tract.  In  the  past  several  years,  papers  have  appeared 
describing  granulomatous  inflammatory  disease  involving  the  esophagus, 
stomach,  duodenum,  jejunum  and  colon.  Various  names  have  been  applied,  de- 
pending upon  the  segments  involved  and  jejunoileitis  and  ileocolitis  have  been 
well  recognized,  and  are  dealt  with  elsewhere  in  this  symposium.  More  recently, 
numerous  reports  have  appeared  in  which  the  disease  has  been  present  in  the 
stomach  and  duodenum,  and  it  is  this  group  of  cases  with  which  this  communica- 
tion is  concerned,  and  for  which  we  are  using  the  descriptive  term,  non-specific 
granulomatous  disease  of  the  stomach  and  duodenum. 

Even  before  the  original  report  on  regional  enteritis,  the  European  literature 
contained  references  to  non-specific  granulomatous  disease  of  the  gastrointes- 
tinal tract  including  the  stomach  (1).  Mock  (2)  described  several  cases  of  granu- 
loma of  the  sigmoid,  stomach,  omentum  and  ileum  in  1931,  which  were  due  to 
penetrating  foreign  bodies,  diverticulitis,  strangulated  herniae  and  retained 
sutures.  He  felt  that  trauma  was  the  most  likely  etiologic  agent.  The  underlying 
pathological  process  was  that  of  granuloma  with  heaping  up  of  granulation  tissue, 
giant  cells,  ulceration,  necrosis  and  fibroblastic  proliferation. 

The  recognition  of  diffuse  jejunoileitis  followed  early  upon  the  first  report  of 
regional  enteritis.  However,  despite  these  and  other  reports,  no  references  ap- 
pear to  the  occurrence  of  this  process  in  areas  proximal  to  the  jejunum  until 
1939,  when  Shapiro  (3)  reported  two  cases  of  regional  enteritis  involving  the 
terminal  duodenum  and  proximal  jejunum.  Ragnotti  described  a  similar  case  in 
the  same  year  (4).  In  1946,  Menzel  and  Boving  (5)  analyzed  two  cases  involving 
the  duodenum  and  jejvuium.  Jaims  (6)  followed  with  one  case  of  duodenal  and 
jejunal  gramilomatous  disease.  Ross  (7)  described  a  case  involving  the  stomach, 
small  intestine  and  colon  in  1949.  Comfort  (8)  analyzed  three  cases  of  gastro- 
duodeno-jejunal  granulomatous  disease  and  others  have  reported  ten  additional 
cases.  These  represent  a  total  of  twenty  documented  cases  in  the  literature  to 
1954,  and  are  summarized  in  Table  I. 

ETIOLOGY 

No  new  facts  have  been  developed  to  cast  any  light  on  the  mystery  of  the 
etiology  of  these  or  the  much  larger  group  of  cases  of  regional  enteritis.  In  fact, 
we  can  still  say  that  in  order  to  make  the  diagnosis  of  non-specific  granulomatous 
disease,  a  definite  etiologic  factor  must  be  missing.  Of  the  twenty  reported  cases, 
there  were  no  specific  etiologic  factors,  such  as  syphilis,  tuberculosis,  amebiasis  or 
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TABLE  I 


Twenty  cases  of  gastro-duodeno-jejunal  granulomatous  disease 


No. 

Age 

Sex 

Site  of  Involvement 

Author 

Date 

1 

50 

M 

Duodenum;  jejunum 

Ragnotti,  E.  (4) 

1939 

2 

— 

— 

Terminal  duodenum,  proxi- 
mal jej  uiuim 

Shapiro,  R.  (3) 

1939 

3 

— 

— 

Terminal  duodenum,  jjroxi- 
mal  jejunum 

Shajjiro,  R.  (3) 

19.39 

4 

38 

F 

Duodenum;  jejunum 

Menzel,  W.  A-  Boving,  R.  (5) 

1946-7 

5 

62 

F 

Duodenum;  jejunum 

jMenzel,  W.  &  Boving,  R.  (5) 

1946-7 

6 

22 

M 

Duodenum;  i)roximal  jeju- 
num 

Janus.  W.  L.  (6) 

1948 

7 

21 

F 

Stomach,    small  intestine 
and  colon 

Ross,  J.  R.  (7) 

1949 

8 

30 

.M 

Duodenum 

Case  records  of  Mass.  Gen- 
eral Hospital  (9) 

1949 

9 

31 

F 

Duodenum;  jejunum 

Comfort,  M.  W.,  et  al.  (8) 

1950 

10 

22 

M 

Stomach;  duodenum;  small 
intestine 

Comfort,  M.  W.,  et  al.  (8) 

1950 

11 

36 

M 

Stomach;  duodenum;  jeju- 
num 

Comfort,  M.  W.,  et  al.  (8) 

1950 

12 

27 

iM 

Duodenum;  jejunum;  ileum 

Carlisle,  J.  and  .Judd,  K.  (10) 
(10) 

1952 

13 

34 

F 

Stomach;  duodenum 

Brown,  C.  H.  and  Sims,  J.  R. 
(14) 

1952 

14 

24 

F 

Stomach;  duodenum;  ileum 

Brown,  C.  H.  and  Sims,  J.  R. 
(14) 

1952 

15 

23 

F 

Stomach;  ileum;  colon 

Martin,  F.  and  Carr,  R.  (11) 

1953 

ID 

■io 

Esophagus;  stomach;  duo- 
denum; jejunum 

Heffernon,  R.  <t  Kepkav,  P. 
(12) 

lVfo4 

17 

20 

M 

Stomach;  duodenum;  ileum i 

Richman,   A.,    Zeifer,  H., 

18 

34 

M 

Stomach ;  duodenum ;  ileum ;  1 
colon  [ 

Winkelstein,  Kirsch-I 
ner.  P.  and  Steinhardt,  R.j 

1954 

19 

9 

-M 

Stomach;  small  intestine  J 

(13)  ' 

20 

39 

M 

Duodenum;  jejunum 

Roberts,  S.  E.,  Martin,  W. 
J.,  Beahrs,  0.  H.  (15) 

1954 

other  parasitic  infestations,  amyloidosis,  or  sarcoid.  The  age  range  was  from  nine 
years  to  sixty  two  years.  Ele\-en  of  the  patients  were  male,  seven  female,  and  the 
sex  of  two  others  was  not  recorded. 

Of  the  \  arious  etiologic  factors  in  ileitis,  only  three  bear  discussion.  The  first 
is  that  the  presence  of  this  process  in  different  segments  of  the  gastrointestinal 
tract  may  represent  a  generalized  reaction  to  stress  on  the  part  of  the  tract.  Just 
as  some  individuals  may  react  with  peptic  ulcer,  others  with  ulcerative  colitis, 
so  others  may  respond  with  a  reaction  in  different  parts  of  the  gastrointestinal 
tract.  The  stimulus  may  be  stress  only,  but  one  must  postulate  an  luiderlying 
predisposition  in  the  gastro-intestinal  tract  which  renders  it  vulnerable. 

Since  granulomatous  inflammation  is  the  outstanding  anatomical  characteris- 
tic suggesting  reaction  to  a  foreign  body,  the  ingestion  of  foreign  bodies  has  been 
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considered  as  a  possible  factor.  In  fact,  one  of  the  few  successful  laboratory  meth- 
ods of  produ(;ing  the  disease  is  to  feed  ground  glass  to  animals  (Hi)  and  the  sug- 
gestion has  been  advanced  that  tooth  paste  containing  silic'on  dioxide  may  pro- 
vide the  material  for  the  production  of  the  disease  in  humans. 

There  is  a  possibility  that  some  noxious  element  in  the  gastrointestinal  stream 
is  concentrated  to  a  sufficient  degree  and  then  deposited  in  different  sections  of 
the  tract  evoking  a  foreign  body  reaction.  At  the  present  time  this  is  purely  a 
hypothesis  and  no  evidence  has  as  yet  been  advanced  in  substantiation  (17). 

PATHOLOGY 

When  proximal  granulomatous  inflammation  is  encountered  at  the  operating 
table,  the  involved  portions  of  the  stomach  and  duodenum  are  diffusely  thick- 
ened. The  serosa  is  engorged  and  reddened  and  the  surrounding  lymph  nodes  are 
uniformly  enlarged.  The  disease  in  the  stomach  may  be  so  advanced  as  to  simu- 
late a  tumor.  Incision  over  this  area  will  verify  the  absence  of  a  tumor,  but  the 
walls  may  at  times  be  very  thick  and  dull  grey  in  color,  and  are  overlaid  by  an 
acutely  inflamed  mucous  membrane  with  thickened  folds  and  small  ulcerations. 
The  duodenum  is  frequently  converted  into  a  semi-rigid  tube.  The  periduodenal 
tissues  and  pancreatic  capsule  may  be  inflamed  and  edematous. 

Review  of  the  microscopic  reports  available  in  the  literature  and  our  own  cases 
has  revealed  two  distinct  microscopic  patterns.  Six  cases  presented  the  picture  of 
a  typical  granulomatous  inflammation  with  fibrosis  and  infiltration  by  plasma 
cells  and  giant  cells.  Three  cases  showed  gastritis  and  duodenitis  without  tuber- 
cles, epithelioid  cells  and  giant  cells,  but  with  considerable  thickening  and  hbrosis 
of  the  submucosal  layers. 

In  sections  of  the  stomach,  shallow  ulcers  extend  to  the  muscularis  mucosa 
with  destruction  of  this  muscularis  mucosa.  The  base  of  the  ulcer  is  covered  by 
fibrinopurulent  exudate.  Beneath  the  exudate  there  is  granulomatous  inflamma- 
tion with  giant  cells.  In  the  adjacent  mucosa,  there  are  many  polymorphonuclear 
cells.  In  the  mucous  glands  and  in  the  interstitial  tissue  there  are  increased  num- 
bers of  plasma  cells  and  lymphocytes.  Dilated  focal  collections  of  lymphocytes 
are  present  in  the  submucosa. 

Of  major  interest  is  the  absence  of  fistulization  between  the  stomach  and  ad- 
jacent structures.  Apparently,  despite  the  presence  of  superficial  and  deep  ulcera- 
tions, there  is  no  tendency  to  perforation  into  the  omentum,  small  or  large  bowel, 
liver  or  pancreas.  However,  in  these  cases  in  which  ileal  disease  accompanies  the 
duodenal  process,  fistulization  has  been  noted  between  loops  of  ileum  and  large 
bowel. 

CLINICAL  PICTURE 

The  (clinical  picture  of  combined  granulomatous  disease  will  vary  according  to 
that  area  in  which  the  process  has  begun.  If  ileitis  is  present,  initially,  the  well 
known  syndrome  of  lower  abdominal  pains,  diarrhea,  fever,  weight  loss,  rectal 
suppuration  will  dominate  the  picture  and  precede  the  upper  gastrointestinal 
symptoms. 
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The  development  of  disease  in  the  esophagus  is  heralded  by  symptoms  such  as 
heartburn,  and  retrosternal  pain,  as  described  by  Heffernon  (12).  This  may  pro- 
gress to  severe  dysphagia  due  to  nai'rowing  of  the  inflamed  esophagus.  Comfort 
(8)  has  outlined  a  group  of  symptoms  encountered  in  five  patients  with  gastric 
disease.  These  included  continuous  and  intermittent  upper  abdominal  pains 
made  worse  by  the  ingestion  of  food,  associated  with  loss  of  weight  and  strength, 
nausea,  vomiting  and  diarrhea.  Evidences  of  malabsorption  were  noted.  Physical 
examination  will  re\-eal  varying  degrees  of  undernutrition  and  anemia.  Lymph 
nodes  have  been  felt  in  the  neck,  groins  and  axillae.  Splenomegaly  and  hepato- 
megaly are  not  infre(}uently  encountered,  making  the  differential  diagnosis  a 
problem. 

Endoscopic  procedures  have  been  reported.  Esophagoscopy  in  one  case  in 
which  X-rays  had  shown  a  polypoid  mass  in  the  lower  esophagus,  revealed 
inflammation  in  this  area.  Gastroscopy  has  demonstrated  diffuse  superficial 
gastritis  with  multiple  areas  of  superficial  ulceration.  This  is  the  picture  of  su- 
perficial gastritis,  and  is  not  necessarily  pathognomonic  of  the  granulomatous 
disease. 

There  are  no  unusual  laboratory  features  which  are  of  diagnostic  value.  Sec- 
ondary anemia,  leukopenia  and  elevated  blood  sedimentation  rates  are  frequently 
present.  There  is  evidence  of  disturbed  liver  function,  although  this  may  be  en- 
countered in  later  stages  of  the  disease  in  which  undernutrition  is  present.  The 
stools  have  shown  occult  blood  in  several  cases,  due  to  bleeding  from  the  ulcera- 
tions. Gastric  analysis  has  revealed  no  particular  elevation  of  hydrochloric 
acid  and  in  long  standing  cases,  hypoacidity  and  anacidity  may  be  present. 
Occult  blood  has  been  demonstrated  in  the  gastric  contents. 

Comfort  (8)  has  emphasized  the  presence  of  deficient  absorption.  His  cases 
showed  macrocytic  anemia,  hypolipemia,  hypoproteinemia,  hypocalcemia,  hypo- 
prothrombinemia,  and  a  flat  oral  glucose  tolerance  curve. 

RADIOLOGIC  FEATtfRES 

On  radiologic  examination  the  single  case  in  which  the  esophagus  was  dis- 
eased showed  slight  dilatation  of  the  esophagus  alcove  the  distal  third  (12).  In 
this  region,  a  polypoid  mass  about  2  cm.  in  diameter  was  demonstrated  within 
the  esophageal  lumen  with  disappearance  of  the  normal  esophageal  mucosal 
pattern  adjacent  to  the  mass. 

In  the  gastric  cases,  the  radiologic  appearance  has  usually  been  that  of  pyloric 
obstruction.  A  variably  dilated  stomach  has  been  demonstrated  proximal  to  a 
prepyloric  area  of  constriction  in  which  the  normal  mucosal  pattern  is  not  dis- 
cernible (Fig.  1).  A  peculiar  stippling  of  the  mucosa  of  the  stomach  has  been 
noted.  The  appearance  may  be  indistinguishable  from  carcinoma,  especially  if 
the  duodenal  bulb  shows  no  abnormality.  In  others,  the  duodenal  bulb  may  be 
deformed,  show  mucosal  thickening,  or  even  be  ol)literated.  The  second  portion 
of  the  duodenum  may  be  narrowed  and  rigid,  with  complete  loss  of  the  normal 
mucosal  architecture.  Small  ulcerations  are  sometimes  identiflable. 

When  the  more  distal  parts  of  the  duodenum  and  the  jejunum  are  diseased, 
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Fig.  1.  Rigidity  and  con.striction  of  the  prepyloric  region  of  the  stomach  in  non-specific 
granulomatous  disease. 

the  bowel  may  be  converted  into  a  rigid  tube  with  loss  of  the  usual  mucosal 
pattern.  Obstruction  of  segments  proximal  to  the  involved  area  is  not  uncommon. 
Occasionally  the  appearance  may  be  indistinguishable  from  that  produced  by 
pancreatic  tumors  and  by  retroperitoneal  masses.  When  the  terminal  ileum  is 
diseased,  the  radiographic  picture  is  similar  to  that  seen  in  localized  regional 
enteritis  (Fig.  2). 

DIFFERENTIAL  DIAGNOSIS 

The  positive  diagnosis  of  non-specific  granulomatous  disease  of  the  stomach 
and  small  intestine  is  not  simple,  since  it  will  depend  upon  exclusion  of  diseases 
with  granuloma  producing  qualities.  Despite  the  most  painstaking  efforts  to 
exclude  these  processes,  a  definite  diagnosis  may  require  surgical  exploration  in 
most  cases. 

Syphilis  of  the  stomach  is  very  rare,  paralleling  the  diminishing  incidence  of 
venereal  disease.  The  presence  of  a  positive  serological  test  and  the  fairly  charac- 
teristic X-ray  appearance  of  a  linitis  plastica  leather  bottle  type  of  stomach 
should  help  to  differentiate.  None  of  the  cases  which  the  author  treated  or  re- 


180 


ALEXANDER  RICHMAN 


Fig.  2.  Constriction  of  the  terminal  ileum  with  rigidity  and  coarsening  of  the  mucosal 
pattern.  Small  bowel  slightly  dilated  pro.ximal  to  this  area. 

viewed  showed  a  positive  Wassermann  test.  Tuberculosis  must  always  be  con- 
sidered in  the  differential  diagnosis,  but  is  rarely  encountered  in  the  stomach. 
The  negative  chest  film  and  the  absence  of  tubercle  bacilli  in  the  sputum  and  the 
gastric  washings  will  be  of  \'alue.  Carcinoma  of  the  stomach  may  present  the 
most  common  diagnostic  problem.  Despite  careful  radiography,  ga.stroscopy,  gas- 
tric biopsy  and  cytologic  studies,  clarification  may  depend  upon  surgical  explora- 
tion. 

Lymphomatous  disease,  such  as  Hodgkin's  disease  and  lymphosarcoma  may 
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piTsriit  the  samo  pictiiro  involvinj;'  the  stomach  and  bowel,  clinically  and  fudi- 
ofiraphically  as  granviloniatous  disease.  T^sually,  tlie  nuli()fi;ra-pliic  features  are 
those  of  a  mass  with  (Hstortion  of  the  mucosa,  hut  ohst I'uct ion  is  rare.  In  these 
instances,  a  lymph  jiland  l)i()psy,  gasti'ic  cyt()lofi,y  or  a  cliest  film  may  help  to 
dil'ferentiate.  Failing  these  aids,  exploratory  operation  may  be  required.  Arfj;en- 
taffine  tumoi's  of  the  stomach  and  small  intestine  are  extremely  rare.  They  al- 
wa.vs  present  as  a  mass  with  e^'idence  of  obstruction  and  the  diagnosis  can  be 
made  only  by  operation.  Boeck's  sarcoid  in\'oh'ing  the  stomach  has  been  re- 
ported (18).  The  presence  of  the  disease  in  the  lungs,  lymph  glands  and  skin  may 
help  in  differentiation.  Amyloidosis  of  the  stomach  may  be  primary  or  part  of  a 
generalized  infiltration  secondary  to  suppurative  disease  or  to  multiple  myeloma. 
The  clinical  picture  should  help  to  differentiate,  l)ut  even  with  clearly  defined 
amyloidosis,  one  case  of  amyloid  infiltration  simulated  cai  cinoma  so  closely  that 
exploration  was  required  for  clarification.  Eosinophilic  granuloma  of  the  stomach 
may  be  suspected  in  patients  with  a  mass  and  a  very  high  eosinophilia  in  the 
peripheral  blood. 

Carcinoma  of  the  pancreas  and  retroperitoneal  tumors  may  produce  a  clinical 
and  radiographic  picture  requiring  differentiation.  Pancreatic  function  tests, 
cytologic  studies  and  peripheral  lymph  node  biopsy  may  help  to  distinguish  these, 
but  the  diagnosis  again  will  depend  on  exploration.  The  \  arious  familiar  types  of 
gastritis  would  not  seem  to  be  related  to  the  syndrome  of  non-specific  granuloma- 
tous disease  of  the  stomach.  None  of  the  cases  of  superficial  or  atrophic  gastritis, 
as  identified  by  the  gastroscope,  seem  to  have  progressed  to  thickening  of  the 
deeper  layers  with  formation  of  a  mass.  Where  a  mass  has  been  present  in  asso- 
ciation with  this  type  of  gastritis,  a  specific  underlying  disease  such  as  carcinoma 
or  a  penetrating  peptic  ulcer  has  been  identified.  However,  hypertrophic  gastritis 
may  produce  a  mass  by  virtue  of  its  involvement  of  the  mucosa  and  submucosa, 
but  this  gastroscopic  picture  has  not  been  noted  in  any  of  the  cases  of  non-specific 
granulomatous  disease. 

CLASSIFICATION 

On  the  basis  of  three  of  the  author's  own  cases,  and  of  seventeen  cases  reported 
by  others,  a  review  of  the  clinical  pattern  permits  classification  into  four  groups : 

Group  1 .  Distal  disease  followed  by  proximal  disease  (Cases  7,  17,  18,  20;  Tal)le 
I).  This  gr(xip  includes  four  cases  with  typical  regional  enteritis  or  a  history  com- 
patible with  this  disease  who  subsequently  developed  disease  of  the  stomach  or 
duodenum.  One  patient  suffered  from  regional  enteritis  for  five  years,  a  second 
for  two  years,  and  a  third  for  one  and  one  half  years,  before  the  stomach  was  in- 
volved. 

Group  2.  Proximal  disease  followed  l)y  distal  disease  (Cases  10,  12;  Table  I). 
This  group  is  composed  of  two  cases  who  were  operated  upon  because  of  upper 
gastrointestinal  symptoms  (i.e.  pain,  nausea,  and  vomiting)  and  were  discovered 
to  have  granulomatous  disease  of  the  stomach  and  duodenum.  Subsec[uently,  the 
development  of  lower  abdominal  pain  and  diarrhea  led  to  the  discovery  of  ileitis. 

Group  3.  Proximal  and  distal  disease  occurring  simultaneously  (Cases  15, 
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19;  Table  I).  There  were  two  cases  in  whom  nausea,  vomiting,  and  diarrhea 
existed  at  the  onset  of  the  disease,  and  in  whom  disease  was  discovered  in  the 
stomach  and  in  the  ileum. 

Group  Jf.  Disease  limited  to  the  stomach  and  duodenum  (Cases  1  to  6,  8,  9,  11, 
13,  14,  16;  Table  I).  This  group  was  made  up  of  eleven  cases,  and  is  the  most 
common.  One  patient  in  this  group  suffered  from  esophageal  disease  at  the  same 
time.  There  are  no  follow-up  reports  to  indicate  the  subsequent  development  of 
distal  disease  in  the  ileum,  but  it  will  be  of  interest  to  watch  for  this  in  the  later 
course  of  these  patients. 

MANAGEMENT 

It  is  tempting  to  formulate  a  program  of  treatment  for  these  cases.  Unfor- 
tunately, the  diagnostic  problem  is  complicated  and  the  experience  limited  so 
that  each  case  will  be  treated  symptomatically.  The  major  symptom  reciuiring 
energetic  therapy  is  gastric  distention  and  pyloric  obstruction.  In  the  reported 
cases,  this  has  been  uniformly  resistant  to  a  conservative  regimen  of  gastric 
lavage  and  antispasmodics,  and  surgical  intervention  has  been  necessary. 

Simple  gastrojejunostomy  is  indicated.  In  those  cases  in  which  a  high  gastric 
acidity  has  been  demonstrated,  a  vagotomy  w^ould  seem  advisable  to  avoid  the 
possibility  of  gastrojejunal  ulcer.  Excision  of  involved  portions  of  the  duodenum 
in  these  patients,  many  of  whom  are  debilitated  and  are  poor  risks,  would  seem 
unwarranted  since  the  disease  process  may  be  uninfluenced  and  the  anastomosis 
be  involved  at  a  later  date.  The  anatomical  problems  in  this  area  in  which  the 
pancreas  and  the  common  bile  duct  are  so  intimately  related,  will  prevent  any- 
thing more  than  the  by-passing  operation  of  gastroenterostomy.  It  is  extremely 
important  that  the  surgeon  be  certain  that  the  anastomosis  is  being  made  through 
healthy  gastric  and  intestinal  tissue,  and  frozen  sections  of  the  areas  to  be  joined 
are  advisable  before  completing  the  anastomosis. 

Subtotal  gastrectomy  for  lesions  limited  to  the  stomach  and  first  portion  of 
the  duodenum  would  appear  feasible  in  patients  whose  general  condition  is  satis- 
factory. However,  transection  and  suturing  of  a  diseased  duodenal  stump  may 
precede  duodenal  stump  blowouts  with  serious  conseciuences  and  even  fatality, 
as  in  one  reported  case  (11).  Resection  for  massive  hemorrhage  may  be  required 
regardless  of  the  operative  difficulties  and  the  possible  complications. 

The  medical  management  of  this  condition  has  not  been  too  rewarding  as 
illustrated  by  the  necessity  for  surgery  in  most  of  the  reported  cases.  Treatment 
includes  rest  when  indicated  and  supportive  measures  such  as  a  high  caloric 
diet,  rich  in  vitamins.  Hematinics  are  indicated  for  secondary  anemia.  Sedatives 
and  antispasn:iodics  should  be  used,  including  atropine  and  phenobarbital.  The 
anticholinergic  drugs  such  as  banthine  and  antrenyl  have  not  proved  to  be  of 
value  in  any  of  the  author's  cases  of  duodenal  ulcer  with  pyloric  obstruction, 
and  in  fact,  have  served  to  aggravate  the  retention  in  many  cases.  For  that  rea- 
son, their  use  is  not  recommended  in  the  pyloric  obstruction  associated  with 
granulomatous  disease  of  the  stomach  and  duodenum. 

Intestinal  antiseptics  such  as  sulfasuxadine  and  the  ))road  spectrum  anti- 
biotics including  aureomycin,  terramycin,  and  erythromycin  have  been  used  with 
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benefit.  Cortisone  und  AC'l'II  should  Ix'  of  value,  as  evidenced  by  a  good  clinical 
response  in  one  case.  However,  the  possibility  of  perforation  and  bleeding  in  the 
course  of  hormonal  treatment  warrants  caution. 

SUMMARY 

A  review  of  twenty  reported  cases  on  non-specific  granulomatous  disease  of 
the  stomach  and  duodenum  indicated  that  this  syndrome  may  occur  in  associa- 
tion with  regional  enteritis  or  as  an  isolated  entity.  The  etiology  is  obscure.  Of 
intei-est  in  the  pathologic  features  is  the  absence  of  fistulization.  The  major  symp- 
toms are  those  of  pyloric  and  duodenal  obstruction.  Surgery  has  been  required 
for  definitive  diagnosis  and  treatment  in  most  cases,  and  presents  some  important 
problems  in  management  due  to  the  location  of  the  disease  and  the  difficulty  of 
making  anastomoses  through  diseased  tissue.  There  is  no  specific  medical  manage- 
ment other  than  symptomatic  therapy,  but  the  use  of  corticotropin  and  ACTH 
has  proved  of  some  value. 
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ANORECTAL  COMPLICATIONS  IN  REGIONAL  ILEITIS 


SYLVAN  D.  MANHEIM,  M.D.,  F.LC.S. 
New  York,  X.  Y. 

Despite  the  fact  that  22  years  have  elapsed  since  the  description  of  regional 
ileitis  by  Crohn,  Ginzhurg  and  Oppenheimer  (1),  little  is  known  of  the  etiology 
of  the  disease  and  in  many  cases  therapy  is  unsatisfactory.  Despite  the  newer 
therapeutic  agents  such  as  cortisone,  ACTH  and  the  antibiotics,  the  disease 
steadily  progresses  and  anorectal  complications  occur  with  comparative  fre- 
cjuency.  In  many  instances,  the  diagnosis  is  not  suspected  until  a  perianal  abscess 
or  fistula  develops. 

The  occurrence  of  abdominal  wall  fistulae  in  association  with  regional  ileitis 
is  well  known  and  has  been  reported  frecjuently,  but  there  has  been  little  atten- 
tion called  to  the  perirectal  and  perianal  fistulae.  This  type  of  fistula  is  fairly 
common.  Penner  and  Crohn  (2)  in  1938  reported  110  cases  of  regional  ileitis, 
with  18  per  cent  of  the  cases  showing  anorectal  fistula,  while  Jackman  and  Smith 
(3)  in  1943  reported  an  incidence  of  31.6  per  cent  of  perianal  abscess  or  fistula  in 
a  series  of  114  cases.  Of  the.se  114  patients,  eight  came  to  the  Mayo  Clinic  only 
because  of  the  anal  fistula  and  had  no  intestinal  symptoms  until  a  much  later 
date. 

Anorectal  fistulae  may  occur  as  a  direct  extension  from  the  diseased  segment 
of  ileum  or  by  infection  through  the  crypts  of  Morgagni.  It  is  conceivable  that 
fistulous  tracts  from  the  ileum  to  the  perirectal  tissues  can  form  just  as  fistulae 
form  between  loops  of  intestine  or  between  intestine  and  bladder  or  intestine 
and  abdominal  wall.  Infectious  material  can  seep  downward  along  the  planes  of 
the  pelvic  fascia  through  the  puborectalis  portion  of  the  levator  ani  muscle  and 
cause  either  a  perirectal,  perianal  or  ischioanal  abscess.  The  abscess  may  then 
open  spontaneously  or  be  incised  with  a  resulting  fistula. 

Attempts  have  been  made  to  visualize  the  tract  by  injections  of  a  radiopaque 
substance  with  little  success.  The  long  tortuous  fistulae  from  the  ileum  to  the 
anorectum  are  uncommon. 

The  short  straight  simple  fistula  is  most  commonly  seen.  These  are  probably 
due  to  infection  arising  in  the  crypts  of  Morgagni.  The  infection  may  be  due 
primarily  to  the  deposits  of  infectious  material  in  the  crypt  or  it  may  arise  as  a 
secondary  infection  in  a  traumatized  crypt  due  to  the  diarrhea.  Fistula-in-ano 
occurs  rather  commonly  in  diarrheal  conditions  of  various  origins  and  may 
originate  in  a  fissure-in-ano  or  in  a  torn  \-alve  which  forms  the  crypt.  The  infec- 
tion then  travels  laterally  along  the  fascial  planes  around  the  anal  canal.  These 
fascial  planes  surround  the  three  bellies  of  the  external  sphincter  muscle  and  are 
derived  from  the  conjoined  tendon  of  the  puborectalis  muscle.  If  the  infection 
travels  between  the  deep  and  superficial  portions  of  the  external  sphincter,  the 
resulting  abscess  will  be  in  the  ischio-anal  space.  If  the  infection  travels  along  the 
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.supcrticial  and  sul)cutaneou.s  ext(M-iial  sphincters,  the  resulting  abscess  will  he 
ill  the  perianal  space.  As  soon  as  the  abscess  opens  or  is  incised,  the  incomplete 
fistula  has  been  converted  into  a  compk^te  fistula. 

The  treatment  of  the  anorectal  complications  in  regional  ileitis  falls  into  two 
categories. 

1)  Abscess.  Any  abscess  in  the  anorectal  area  must  be  incised  early.  Conserva- 
tive treatment  such  as  sitz  baths,  warm  packs,  antibiotics,  and  ointments, 
should  never  be  used.  These  infections  spread  under  the  sul)cutaneous  tissues 
and  the  longer  one  waits,  the  more  severe  and  widespread  the  infection. 

2)  Fistula.  There  is  no  hard  and  fast  rule  as  to  the  treatment  of  fistulae  asso- 
ciated with  regional  ileitis.  It  must  be  remembered  that  the  cure  of  a  fistula  in 
most  cases  requires  surgical  division  of  one  or  more  portions  of  the  external 
sphincter.  In  some  cases,  the  internal  opening  may  be  situated  high  in  the  anal 
canal  and  the  cure  of  the  fistula  would  then  require  di\'ision  of  the  entire  external 
sphincter.  This  procedure  may  result  in  partial  or  complete  incontinence  or  it 
may  result  in  a  decided  weakness  of  the  sphincter  without  incontinence.  In  the 
presence  of  a  chronic  diarrhea,  this  can  be  a  very  distressing  condition.  It  is  cer- 
tainly far  better  for  a  patient  with  chronic  diarrhea  to  be  left  with  a  draining 
sinus  rather  than  with  a  partially  or  completely  incontinent  sphincter.  In  this 
type  of  case  it  is  important  that  constant  drainage  from  the  fistula  be  established. 

The  patient  must  be  seen  frequently  and  the  fistulous  tract  probed  in  order 
that  the  external  orifice  be  kept  open  and  draining.  If  the  external  opening  of  the 
fistula  should  close,  an  abscess  will  reform. 

Fistulectomy  should  not  be  done  until  such  a  time  as  the  ileitis  becomes  inac- 
tive or  is  cured  by  abdominal  surgery.  Any  anorectal  surgery  may  cause  an  acute 
exacerbation  of  the  ileitis.  Healing  of  the  anorectal  wounds  is  slow,  the  perianal 
skin  becomes  markedly  excoriated  and  the  patient  is  in  constant  discomfort. 

Just  as  in  ulcerative  colitis,  perianal  infections  may  result  in  multiple  fistulae 
which  may  threaten  health  and  well  being  to  such  an  extent  that  a  diA-ersion  of 
the  intestinal  contents  may  become  a  necessary  expedient.  This  is  particularly 
true  in  cases  of  recurrent  ileitis  following  unsuccessful  short-circuiting  intestinal 
operations.  In  this  situation,  the  perianal  abscesses  and  fistulae  with  spreading 
infection  may  force  the  performance  of  a  diversionary  ileostomy  after  which  the 
perianal  infections  usually  subside. 

This  also  applies  to  rectovaginal  fistulae,  which  complicate  regional  ileitis  quite 
often.  Any  attempt  to  repair  a  rectovaginal  fistula  in  the  presence  of  diarrhea  and 
disease  in  the  intestinal  segments  is  doomed  to  failure  unless  the  original  patho- 
logic process  is  resected  or  diverted  by  an  ileostomy. 

It  is  important  to  remember  that  perianal  abscess  or  fistula-in-ano  may  be  the 
very  first  indication  of  regional  ileitis.  There  are  many  patients  who  develop 
abscess  and  fistula  and  ha\'e  no  intestinal  symptoms  or  the  intestinal  symptoms 
may  be  so  minimal  that  they  are  obscured  by  the  main  complaint  (anal  abscess 
and  fistula.  For  this  reason  it  is  imperative  that  in  any  case  of  fistula,  a  careful 
history  must  be  taken  to  detect  the  slightest  intestinal  or  abdominal  symptoms. 
Sigmoidoscopy  must  be  performed  in  every  case  of  fistula  so  that  early  changes  in 
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the  appeanince  of  the  nuicosa  can  l)e  detectetl.  It'  there  are  any  abdominal  or 
intestinal  symptoms  associated  with  anorectal  fistula,  barium  enema  and  f^asfro- 
iutestinal  x-ray  series  are  indicated.  The  combination  of  anal  abscess  or  fistula 
and  any  vague  intestinal  disturbance  in  a  young  adult  should  direct  suspicion  to 
the  possil)ility  of  regional  ileitis. 
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REGIONAL  ILEITIS  IN  CHILDREN 


HERMAN  ANF ANGER,  M.D. 
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Regional  ileitis  in  children  has  been  mentioned  on  many  occa-sions  in  the 
literature  but  usually  in  a  casual  and  minor  manner.  Storrs  and  Iloekelman 
(1)  in  1953  reviewed  the  literature  and  were  able  to  find  only  25  cases  of  acute 
ileitis  and  three  cases  of  chronic  ileitis  in  children.  They  added  eight  more  cases 
of  acute  regional  ileitis  and  were  impressed  by  the  fact  that  six  of  eight  children 
who  had  a  lengthy  follow-up  ranging  from  three  to  thirteen  years  were  completely 
cured.  They  therefore  suggested  that  acute  regional  ileitis  might  in  itself  be  a 
specific  entity,  rather  than  an  early  stage  of  chronic  regional  ileitis.  The  object 
of  this  study  is  to  report  11  more  cases  of  regional  ileitis  beginning  before  the 
age  of  14  years.  All  of  these  cases,  however,  went  on  to  develop  the  slowly 
progressing  chronic  pattern  and,  in  seven,  varying  degrees  of  intestinal  obstruc- 
tion occurred,  necessitating  surgical  intervention. 

These  cases  were  obtained  from  two  sources.  Admissions  to  The  Mount  Sinai 
Hospital  during  the  past  five  years  were  reviewed  and  six  such  cases  discovered. 
The  remaining  five  cases  were  obtained  from  the  personal  records  of  Dr.  B.  B. 
Crohn,  one  of  the  original  discoverers  of  this  entity  (2).  At  present,  he  has  per- 
sonally seen  and  followed  the  astounding  number  of  over  600  proven  cases. 
These  5  cases  found  and  presented  are  by  no  means  the  total  number  of  cases 
of  regional  ileitis  found  in  children  in  his  files  but  were  culled  from  close  exami- 
nation of  only  50  histories  taken  at  random. 

Van  Patten  et  al  (3)  in  a  monograph  reviewing  600  cases  from  the  Mayo  Clinic 
noted  that  85  cases  or  14  per  cent  of  the  series  began  under  the  age  of  15  years. 
They  showed  the  following  breakdown  for  age  of  onset: 


It  may  be  estimated  that  approximately  10  to  15  per  cent  of  all  ca.ses  of 
regional  enteritis  begin  in  childhood.  One  needed  only  to  take  careful  histories 
of  several  patients  to  realize  that  intestinal  symptoms  had  been  present,  often 
for  many  years,  before  the  overt  picture  of  ileitis  became  manifest. 

The  symptoms  that  were  noted  most  often  during  the  early  and  usually  un- 
diagnosed periods  consisted  of  vague,  intermittent  abdominal  cramps,  moderate 
to  severe  in  character  and  diarrhea  alternating  at  times  with  constipation. 
Anemia,  loss  of  weight  and,  occasionally  fever  were  often  early  symptoms.  It 
thus  becomes  quite  evident  that,  except  for  real  obstructive  manifestations,  the 


Age  al  Onset 

4  years  .  . . 


Number 
of  Cases 


5-10  years . 
11-15  years 


2 
21 
62 


85 
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symptoin.s  of  early  ileitis  are  almost  exactly  the  same  as  those  seen  later  in  the 
course  of  the  disease.  Diarrhea  as  such  is  rarely  as  severe,  as  that  of  ulcerative 
colitis.  It  may  be,  that  in  regional  ileitis,  with  the  large  bowel  intact  for  the 
most  part,  most  of  the  liciuid  of  the  abnormal  stools  is  reabsorbed  as  it  passes 
through  the  colon. 

A  mass  in  the  right  lower  ([uadrant  is  an  infre([uent  hnding  in  children,  mainly 
because  they  have  not  had  the  disease  long  enough,  for  it  takes  several  years 
before  enough  matting  together  of  intestinal  loops  occurs  in  association  with 
encapsulated  perforations. 

It  is  of  interest  that  in  this  study,  there  were  encountered  several  instances 
of  perirectal  fistulae  which  were  treated  many  years  before  the  definite  diagnosis 
of  regional  ileitis  was  confirmed. 

The  etiology  of  regional  ileitis  is  still  unknown.  The  Shigella  or  Flexner  dysen- 
tery organism  has  been  incriminated  in  the  past  but  has  not  been  proven  to  be 
so  in  practicall}'  recent  studies.  In  fact,  it  has  been  stated  that  the  diagnosis 
cannot  be  made  unless  stool  cultures  are  repeatedly  negative.  Yival  studies 
have  as  yet  been  fruitless.  However,  as  noted  b}^  Crohn  and  Janowitz  (4),  "It 
is  hard  to  explain  the  intermittent  character  of  the  disease  with  free  periods  up 
to  several  years,  in  the  presence  of  persistent  virus  infection". 

Although  allergic  manifestations  in^■olving  the  intestinal  tract  are  common 
in  infancy,  they  usually  disappear  with  the  onset  of  late  childhood.  Certainly 
there  does  not  seem  to  be  enough  evidence  in  most  cases  to  explain  regional  ileitis 
on  an  allergic  basis. 

The  term  acute  ileitis  has  been  applied  more  freciuently  to  young  children  than 
to  adolescents.  It  may  be  that  in  young  children  with  thin  loops  of  bowel,  the 
edema,  which  is  an  invariable  part  of  the  disease,  produces  more  narrowing  and 
therefore  earlier  obstructi^•e  symptoms.  In  the  adolescent  the  same  degree  of 
edema  would  not  be  sufficient  to  produce  significant  symptoms  and  might  there- 
fore be  missed. 

The  question  of  mesenteric  adenitis  in  relation  to  regional  ileitis  is  interesting, 
but  as  yet  not  adequately  explained.  Hadfield  (5)  in  1939  recognized  the  presence 
of  lymphatic  obstruction  in  this  disease  and  tried  to  differentiate  pathologically 
between  a  primary  and  secondary  type  of  lymphatic  obstruction.  Warren  and 
Sommers  (6)  first  described  focal  lymphatic  endothelial  proliferation  and  stressed 
its  significance  as  a  cause  of  secondary  lymphatic  obstruction. 

Erskine  (7)  studied  pathologically  31  cases  of  appendicitis  and  noted  that  in 
33  per  cent  there  was  inflammation  of  the  terminal  ileum  and  regional  mesenteric 
adenitis  as  noted  by  the  surgeons.  The  author  therefore  felt  that  in  some  cases 
the  mesenteric  l.vmphadenitis  was  primary  and  appendicitis  and  regional  ileitis 
secondary.  Segar  and  Rosenak  (8),  in  reviewing  cases  of  non-tuberculous  lymph- 
adenitis, were  impressed  with  the  fact  that  mesenteric  glands  at  the  ileocolic 
angle  were  most  often  involved  and  hj-perplastic.  Perhaps  it  is  because  the  fecal 
flow  is  at  its  lowest  ebb  at  this  point  that  greater  bacterial  concentration  in  the 
stool  occurs  and  therefore  greater  chance  of  bacterial  seepage  into  the  lymphatic 
system.  Once  lymphatic  obstruction  is  present,  the  venous  pressure  rises.  This 
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in  turn  would  pioducc  more  engorgement  of  mucous  mcmhianc  and  decreased 
resistance  to  any  toxic  agent  .  Perhaps  tiiis  type  of  vicious  cycle  may  he  insti  ii- 
mental  in  the  progress  of  the  disease. 

Intussusception  as  a  complication  of  this  di.sease  is  unknown.  This  is  very 
likely  due  to  the  fact  that  edema  and  thickening  de\'eloi)  very  early  and  are 
(quickly  followed  by  adhesions  between  the  loops  of  bowels.  The  question  of 
family  history  has  been  discussed  by  Crohn  and  Janowitz  (4)  who  noted  the 
occurrence  11  times  in  over  000  cases  studied.  They  concluded  that  there  was 
not  enough  evidence  to  consider  this  disease  to  be  familial  in  character.  It  is 
interesting  that  in  Case  8  (Table  I),  the  patient  was  one  of  identical  twins  and 
he  alone  had  the  disease. 

Early  in  the  knowledge  of  this  disease  it  was  felt  that  appendectomy  should 
not  be  performed  during  the  acute  stage  lest  chronic  abdominal  wall  fistulae 
develop.  This  complication  rarely  occurs  directly,  although  appendectomy  as 
such  has  no  effect  on  the  course  of  the  disease. 

The  roentgen  findings  in  regional  ileitis  in  children  are  similar  to  those  seen 
in  adults  and  have  been  very  adequately  described  by  Marshak  et  al  (9).  These 
findings  are  diagnostic  in  themselves.  The  X-ray  picture  closely  follows  the 
pathological  changes  and  have  been  divided  for  purposes  of  classification  into 
stenotic  and  non-stenotic  phases. 

The  management  of  ileitis  in  children  is  also  similar  to  that  in  adults.  It  is 
treated  from  a  medical  and  surgical  viewpoint.  Medical  management  should 
always  be  tried  first  unless  the  findings  of  an  acute  surgical  abdomen  are  over- 
whelming. The  medical  management  in  each  case  has  to  be  individualized  since 
the  etiology  is  obscure.  Improving  nutrition  is  essential  in  all  cases  since  all 
patients  manifest  evidence  of  malnutrition.  Adefiuate  caloric  and  electrolyte 
intake  must  be  stressed.  Diet  should  be  high  in  protein  and  carbohydrate,  but 
low  in  fat  to  prevent  bloating  and  foul  stools.  Hemoglobin  should  be  checked 
frequently  and  kept  at  adequate  levels.  If  necessary,  repeated  transfusions 
should  be  given.  Vitamins  also  should  be  supplied  adequately. 

Antibiotics  and  sulfonamides  also  should  be  tried.  Although  no  specific  bac- 
teria have  been  incriminated,  perhaps  by  reducing  the  total  number  of  bacteria 
locally  in  the  intestinal  tract,  some  irritating  substances  are  removed  from  the 
involved  area  and  allow  for  some  healing.  Non-absorbing  sulfonamides  such  as 
sulfasuxidine,  sulfaguanidine  and  sulfathalidine  have  repeatedly  produced 
temporary  improvement.  The  broad  spectrum  antibiotics  and  streptomycin  also 
have  been  shown  to  be  valuable  in  this  disease. 

Corticotropin  and  cortisone  have  been  tried,  however,  there  is  a  growing  feel- 
ing that,  as  in  ulcerative  colitis,  they  are  not  of  permanent  value.  Perhaps  the 
anti-inflammatory  action  of  steroids  is  offset  by  their  opening  up  of  new  areas 
of  inva.sion  by  omnipresent  bacteria.  In  conclusion,  medical  management  should 
be  continued  until  the  following  complications  occur:  (a)  failure  to  maintain  a 
reasonable  state  of  health;  (b)  intestinal  obstruction;  (c)  fistulae  involving 
sigmoid  and  bladder;  (d)  anal  and  rectal  complications  of  stricture  and  incon- 
tinence. 
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Case 

Age  at  Onset  &  Symptoms 

Status,  Operation,  Age 

Result 

1.  A.  A. 

12 — vagno  abdominal 

Appendectomy  at  12  yrs. 

Unimproved. 

pains. 

Ileocolic  resection  at  16  yrs. 

Ileojejunal  resection  at  25  yrs. 

2.  Ada  A. 

11 — inteiinittOTit  ab- 

Ivxploratory — Diagnosis  of 

Unimproved. 

(Idminal  pain. 

Tuberculous    Ileitis    at  13 

yrs. 

Ileocolostomy  at  14  yrs. 

Resection  of  6  ft.  ileum  at  21 

yrs . 

Secondary   resection   13^  ft. 

ileum  at  27  yrs. 

3.  S.  A. 

11 — abiloniinal  i)ain. 

Rectal  abscess  at  14  \  rs. 

Improved  tem- 

X-ray evidence  of  terminal 

porarily. 

ileitis,  narrowing 

4.  M.  A. 

14 — Diarrhea   and  ab- 

Ileotransversostomy at  24  yrs. 

Weight  gain; 

dominal  pain. 

Obstruction  symptoms  at  27 

Improved 

yrs . 

after  surgery. 

Removal  of  entire  ileum  and 

part  of  jejunimi  at  31  yrs. 

5.  D.  A. 

14 — Diarrhea,  cramps, 

Obstructive  phenomena.  Dif- 

Improved after 

20  lb.  weight  loss  in  1 

fuse  ileojejunitis,  duodenitis 

surgery. 

year. 

and  possible  gastric  involve- 

ment at  18  yrs. 

Ileotransversostomy  at  18  yrs. 

6.  M.  K. 

14 — Abdominal  cramps. 

Ileotransversostomy  at  20  j'rs. 

Improved  after 

constipation. 

surgery. 

7.  L.  S. 

10 — Bloody  diarrhea, 

Gastro-intestinal  series  at  12 

Follow-up  3  yrs 

weight    los.s,  fever. 

yrs.  revealed  diffuse  jejuni- 

Intermittent 

nonspecific  abdominal 

tis. 

symptoms 

pain. 

with  weight 

loss. 

8.  J.  R.  (Iden- 

11— Weight  loss,  fever. 

X-ray  evidence  of  ileojejunitis 

Medically  un- 

tical twin) 

diarrhea,  clubbing  of 

at  113^2  .vrs. 

improved. 

fingers. 

Terminal  ileum  fully  distens- 

ible. 

EEG :  abnormal  bursts  in  di- 

encephalic area. 

9.  T.  H.  (Om- 

.vrs. — Abdominal 

Admitted  with  hematemesis 

Improved  after 

plialocele  at 

periumbilical  pain  1-3 

and  Melena  at  8  yrs. 

surgery. 

birth.  Ileocol- 

times  daily,  irregular 

.  X-ray  evidence  of  filling  de- 

ostomy  at  3 

fects  in  terminal  ileum  with 

days  of  life.) 

adherent  loops. 

Resection   of   ileum,  cecum. 

colon. 

Ileotransversostomy    (6  wks. 

after  1st  admission). 

10.  R.  R. 

12      yrs. — intermittent 

Anal  fistula  at  17  yrs. 

Improved  after 

abdominal  pain  for  1 

Appendectomy  at  18  .yrs. 

surgery. 

yr.  with  diarrhea.  In- 

X-ray revealed  ileitis  at  20 

termittent  abdominal 

vrs. 

pain  for  8  yrs. 

Ileotransversostomy  at  20  yrs. 

11.  P.  S. 

12  yrs. — abdominal 

X-ray  evidence   of  involve- 

Treated medi- 

cramps   for  several 

ment   of  stomach,  duode- 

cally. Im- 

months.  Upper  G.I. 

num,  jejunum  anil  ileum  at 

proved  tem- 

series neg. 

16  yrs. 

porarily. 

15  yrs. — Recurrence 

thought  to  be  chronic 

appendicitis. 
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The  typo  of  .siirf;ical  procedure  performed  depend.s  piiinarily  upon  the  extcMit 
and  degree  of  steno.sis  and  fistula  formation.  As  can  seen,  even  in  the  few 
cases  presen1(>d  in  this  paper  (Table  I),  resection  is  not  a  cure.  Recurrences  of 
stenosis,  even  after  resection,  take  place  in  20  to  ISO  per  cenl  of  such  cases. 

CONCLUSION 

Regional  ileitis  begmning  in  children  under  14  years  of  age  occurs  more  often 
than  commonly  belie\-ed.  In  a  careful  study  of  about  7o  cases  admitted  to  The 
Mount  Sinai  Hospital  in  the  past  hve  years  and  in  the  personal  hies  of  Dr.  B.  B. 
Crohn,  11  such  in.stances  were  uncovered.  Although  hrst  hospital  admissions 
occur  most  often  during  adolescence,  careful  history  will  bring  to  light  man}^ 
persistent  low-grade  symptoms  that  have  been  present  for  years.  The  outlook 
of  regional  ileitis  in  children  is  no  better  than  in  adults.  It  is  a  chronic,  slowly 
progressive  disease  that  usually  goes  on  to  stenosis  and  fistula  formation. 
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RICHARD  H.  MARSHAK,  M.D.  and  BERNARD  S.  WOLF,  M.D. 
New  York.  N.  Y. 

Inflammatory  lesions  of  the  small  intestine  producing  radiological  changes  are 
being  recognized  with  increasing  frociuency.  By  far,  the  most  important  of  these, 
both  in  freciueucy  and  in  clinical  implications,  is  the  entity  which  has  come  to  be 
known  as  regional  enteritis.  As  originally  described  in  1932,  this  ailment  was 
thought  to  affect  solely  the  distal  ileum.  Numerous  subsequent  investigations 
have  amply  demonstrated  that  the  intrinsic  pathology  of  terminal  ileitis  may  be 
seen  in  any  portion  of  the  small  intestine,  and,  on  occasion,  even  in  the  stomach. 

Seven  hundred  and  fifty  patients  with  regional  enteritis  were  studied  over  a 
period  of  one  to  twelve  years  and  this  provided  the  opportunity  for  serial  roent- 
gen investigations.  Although  many  of  the  specific  roentgen  features  of  this  dis- 
ease have  been  described  previously,  this  study  will  report  the  roentgen  findings 
from  the  earliest  alterations  detectable  radiologically  to  the  late  stenotic  stage  as 
well  as  the  roentgen  changes  characteristic  of  the  site  of  involvement.  It  is  im- 
possible to  state  whether  earlier  changes  different  from  those  described  below  exist 
or  can  be  recognized  as  most  of  the  patients  are  examined  radiologically  when  the 
disease  process  is  already  well  established.  It  has  been  possible,  however,  to  show 
the  early  changes  in  recurrences  following  side-tracking  operations  and  these 
changes  are  similar  to  those  noted  in  the  intestinal  segments  less  severely  involved 
by  regional  entet  itis. 

HOENTGEX  FINDINGS  IN  REGIONAL  ENTERITIS 

Several  investigators  have  divided  the  roentgen  findings  in  this  disease  into 
acute,  subacute  and  chronic  stages  (1).  Since  the  classical  form  of  regional  enteri- 
tis is  that  of  a  low  grade  inflammatory  process  with  episodes  of  acute  exacerba- 
tion, it  is  difficult  to  identify  such  a  clear-cut  pattern.  Acute  granulomatous  re- 
gional enteritis  has  been  described,  but  the  determination  of  the  precise  time  of 
onset  of  this  disease  is  unusually  difficult.  What  is  described  as  acute  regional 
enteritis  may  be  the  more  active  phase  of  this  chronic  illness  (2). 

Proximal  and  distal  extension  of  the  disease  process,  despite  repeated  roentgen 
examinations  extending  over  a  period  of  many  years,  was  not  observed.  The 
maximum  length  of  involvement  was  determined  on  the  initial  roentgen  studies. 
This  is  not  true  after  exclusion  operations  when  recurrent  disease  is  frequent. 

One  of  the  prominent  features  of  this  disease  is  the  development  of  stenosis 
with  obstruction.  Therefore,  roentgenologically,  the  cases  may  be  divided  arbi- 
trarily into  stenotic  and  non-stenotic  groups  (3,  4).  It  is  impossible  to  classify 
these  groups  as  early  and  late,  since  the  majority  of  cases  may  continue  without 
stenosis  for  many  years.  Again,  division  into  active  and  inactive  seems  inap- 
propriate, as  the  patient  with  long  segments  of  stenotic  bowel  may  also  exhibit 
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considerable  evidence  of  clinical  :icti\  ity,  nuinifcstcd  hy  lever,  diarrliea,  and  ab- 
dominal pain. 

Noii'.'<l<'iioli('  J'Ikiuc.  The  roentgen  findings  closely  parallel  (he  pathological 
features.  The  earliest  mucosal  alterations  are  blunting,  flattening  and  thi(;kening 
of  the  \  al\-ulae  conniventes.  The  folds  are  arranged  in  a  fairly  regular  symmetrical 
parallel  fashion  and  as  progression  occurs,  may  become  thicker,  irregular  and 
partially  fused  (Fig.  lA).  The  bowel  lumen  becomes  irregular  in  width.  These 
changes  are  due  to  the  inflammatory  submucosal  and  mucosal  thickening.  When 
ulceration  occui's  a  more  characteristic  pattern  is  produced.  Longitudinal  streaks 
of  barium  recognizable  as  ulcerations  appear  (Fig.  IB).  As  the  thick,  blunted 
folds  of  mucosa  are  further  destroyed,  cobblestoning  may  be  noted  (Fig.  2A). 
This  specific  pattern  is  more  common  in  the  jejunum,  probably  because  of  the 
thicker  valvulae  in  this  region.  Ulceration  continues  at  the  expense  of  the  inter- 
\'ening  islands  of  mucosa,  replacing  the  cobblestone  pattern  by  an  irregular  net- 
work of  interlacing  streaks  of  barium.  The  appearance  at  this  stage  has  no  uni- 
formity or  symmetry  and  is  hazy  and  reticulated.  Denudation  of  the  mucosa  is 
usually  incomplete,  leaving  behind  islands  of  inflamed  mucosa  which  produce 
multiple  smooth  defects  of  varying  size  (Fig.  2B).  Their  prominence  is  increased 
by  the  narrowing  of  the  bowel  lumen  which  is  due  to  beginning  cicatricial  con- 
traction that  occurs  at  this  stage.  Finally,  one  may  see  the  radiologic  image  of  a 
uniform,  rigid,  castlike  tube  filled  with  barium  and  presenting  no  mucous  mem- 
brane pattern.  This  is  similar  to  ulcerative  colitis  and  represents  the  stage  when 
scarring  and  regeneration  of  an  atrophic  mucosa  is  progressing  (Fig.  3A).  As 
scarring  proceeds,  the  transition  to  the  stenotic  phase  occurs.  An  uncommon  but 
striking  finding  is  the  presence  of  large  inflammatory  polyps  (Fig.  4A).  Ordi- 
narily the  polyps  are  much  smaller.  Carcinomatous  transformation  of  these 
polyps  has  not  been  observed.  Coincident  with  changes  in  the  mucosa,  other 
characteristic  roentgen  features  occur.  The  bowel  lumen  reveals  varying  degrees 
of  narrowing  (Fig.  lA).  Early,  the  submucosal  thickening  and  associated  spasm 
are  responsible  for  the  narrowing  of  the  lumen.  Later,  as  fibrosis  occurs,  the 
narrowing  is  more  marked  and  leads  finally  to  the  stenotic  stage  (Fig.  4B).  In 
the  early  stages,  rigidity  of  the  contour  and  mucosal  pattern  is  incomplete.  Some 
flexibility  or  dynamic  activity  is  evident  in  the  change  in  contour  and  mucosal 
pattern  during  successive  roentgenograms  (Fig.  lA).  Later,  the  roentgen  appear- 
ance is  fixed  ami  unvarying  (Figs.  3A-4B).  Pliability  is  lost.  Also  early  in  this 
disease,  the  normal  serpentine  or  coiled  pattern  of  the  loops  of  small  bow^el  disap- 
pears. The  diseased  segments  appear  to  be  straightened  and  rigid  (Figs.  lA,  2B). 
This  finding  is  probably  due  to  loss  of  flexibility  of  the  bowel  wall  and  mesentery, 
as  well  as  longitudinal  shortening  due  to  spasm. 

Frecjuently,  the  loops  of  intestine  appear  to  surround  a  mass  (Fig.  5A).  Al- 
though this  may  be  due  to  an  abscess  resulting  from  perforation,  more  often  it  is 
secondary  to  the  indurated  mesentery,  associated  with  the  marked  increase  in 
the  mesenteric  fat  and  the  enlarged  lymph  nodes.  The  silhouette  of  the  intestine 
may  be  hazy.  This  is  due  to  the  fact  that  the  intestine  is  diffusely  ulcerated,  con- 
tains exudate  and  excessive  secretions  and  the  barium  does  not  adhere  to  the 
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walls.  Despite  the  increase  in  intestinal  contcMit,  the  barium  mixture  I'emains 
fluid  and  homof^eneous.  Neither  a^f^lutination,  clumping  or  formation  of  masses 
of  barium  is  found  in  regional  enteritis,  as  contrasted  with  the  findings  in  the  so- 
called  sprue  pattern.  Segmentation  such  as  is  characteristic  of  spure  has  not  been 
observed.  When  unequivocal  segmentation  occurs,  the  diagnosis  of  regional  en- 
teritis should  be  suspect.  Skip  areas  (Fig.  2B),  that  is,  segments  of  normal  in- 
testine intervening  between  diseased  segments,  represent  another  characteristic 
feature.  The  len^h  of  a  skip  area  may  vary  from  a  few  inches  to  several  feet. 
The  extent  of  involvement  on  a  roentgenogram  may  be  quite  accurately  deter- 
mine:! in  most  cases,  since  the  transition  of  disease  to  the  normal  intestine  is 
fairly  abrupt.  An  outpouching  of  the  mucosa  between  the  thickened  folds  (Fig. 
3B)  occurs  in  some  cases,  creating  an  appearance  suggesting  large  diverticula. 
This  is  peculiar  in  that  it  seems  to  afTect  one  side  of  the  intestine  and  not  the 
other.  These  pseudodiverticula  probably  represent  small  eccentric  skip  areas. 

Stenotic  Phase.  In  the  stenotic  stage,  many  of  the  rigid  loops  described  pre- 
viously become  constricted  to  a  remarkable  degree.  These  stenotic  segments  re- 
semble rigid  pipestems  (Figs.  5A,  B  and  6A,  B).  This  appearance  is  due  to  a 
marked  thickening  and  contraction  of  the  wall  of  the  small  intestine.  The  stenosis 
may  extend  through  1  or  2  cm.  or  over  long  segments.  With  severe  narrowing, 
dilatation  of  the  proximal  intestine  may  be  marked.  In  many  instances,  it  is 
difficult  to  state  whether  or  not  intrinsic  disease  is  present  in  a  dilated  area.  Very 
often  disease  is  present  when  a  loop  of  dilated  intestine  exists  between  two  points 
of  constriction.  On  the  other  hand,  when  there  is  a  single  area  of  constriction  with 
proximal  dilation,  disease  may  not  be  present  in  the  dilated  segment.  However, 
because  of  retained  secretions,  secondary  inflammatory  changes,  tension  ulcers 
and  muscular  hypertrophy,  the  appearance  of  the  dilated  loops  may  be  confused 
with  the  alterations  seen  in  regional  enteritis.  This  distinction  is  of  great  impor- 
tance when  considering  surgical  therapy.  Many  cases  have  not  undergone  opera- 
tive intervention  because  the  surgeon  was  of  the  opinion  that  the  entire  intestine 
was  involved.  Extreme  dilatation  of  the  intestine  for  long  segments  is  rarely  asso- 
ciated with  intrinsic  granulomatous  disease. 

Many  of  the  roentgenographic  phenomena  observed  in  the  non-stenotic  phase 
of  the  disease  are  again  noted  in  the  stenotic  phase.  The  mucosal  pattern  is  usually 
reticulated  or  cast-like.  Small  filling  defects,  inflammatory  polyps,  irregularly 
distributed  throughout  the  diseased  segments,  are  noted.  Skip  areas  and  wide 
spacing  between  the  segments  of  intestine  are  more  striking  (Figs.  oA,  B  and 
6A,  B). 

The  loops  are  rigid  and  maintain  a  constant  position  from  film  to  film.  Fistulae, 
usually  involving  the  distal  ileum,  are  frequent  (Fig.  9A).  Occasionally,  these  are 
very  diffcult  to  demonstrate,  especially  when  dilated  loops  of  intestine  produce 
overlapping.  The  fistulae  may  extend  to  and  penetrate  the  abdominal  wall. 

In  general  the  roentgen  findings  in  regional  enteritis  are  as  described,  however, 
there  are  certain  characteristics  which  are  peculiar  to  the  area  of  in\'olvement. 

Ileum.  The  most  frequent  site  of  involvement  of  the  small  bowel  with  regional 
enteritis  is  the  terminal  ileum  (Figs.  7A,  B).  Five  hundred  and  six  cases  revealed 
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iiivoh'cnu'iit  of  tlic  (lisl;i,l  nine  lo  Iwch'c  iii(;li('s  of  I ci'iiiinal  ilciiiii.  ()iic  hiiiHlicd 
and  twenty  six  patients  had  involvement  of  the  entir(>  ileum  (Fig.  i)Aj. 

The  string  sign  which  has  come  to  be  identified  as  the  pathognomonic  roentgen 
manifestation  of  regional  enteritis  is  most  frequently  noted  in  this  region.  It  has 
been  descril)ed  as  a  thin,  linear  shadow,  suggesting  a  frayed  cotton-string  in  ap- 
pearance. (Fig.  7A).  The  cause  of  the  string  sign  is  incomplete  filling  due  to  irri- 
tability and  spasm  associated  with  marked  ulceration  and  may  be  seen  in  both 
the  non-stenotic  and  stenotic  phase  of  this  disease.  Repeated  spot  films  will 
demonstrate  the  fact  that  some  distensibility  is  still  present  in  this  segment 
(Fig.  7B).  The  bowel  proximal  to  the  string  sign  may  or  may  not  be  dilated  de- 
pending on  the  stage  of  the  disease.  In  the  non-stenotic  phase  the  proximal  intes- 
tinal lumen  is  generally  not  dilated  despite  the  marked  narrowing  associated  with 
the  string  sign,  indicating  the  importance  of  spasm  in  producing  this  charac- 
teristic appearance.  This  spasm  is  usually  inconstant.  When  persistent,  temporary 
proximal  dilation  can  occur  with  symptoms  of  obstruction.  In  the  stenotic  phase 
there  is  constant  proximal  dilatation  which  may  be  accentuated  by  spasm  sec- 
ondaiy  to  ulceration.  Despite  the  narrowing  complete  intestinal  obstruction  is 
rare.  The  recognition  of  the  fact  that  the  string  sign  does  not  always  indicate 
marked  fibrosis  and  stenosis  is  important  as  exclusion  operations  during  the  stage 
of  marked  ulceration  and  activity  have  been  followed  by  a  high  degree  of  recur- 
rence. 

Because  of  the  marked  ulceration,  fistulae  and  perforation  (Fig.  8A),  thicken- 
ing of  the  mesentery  and  separation  of  the  loops  of  bowel  are  more  frequent  in 
the  distal  ileum  than  in  the  remainder  of  the  small  bowel.  A  possible  explanation 
of  the  marked  ulceration  in  the  distal  ileum  may  be  the  higher  bacterial  content 
in  this  area.  Deformity  of  the  cecum  and  ascending  colon  is  not  unusual  with  in- 
volvement of  the  terminal  ileum.  The  deformity  is  most  often  due  to  the  intense 
inflammatory  process  in  the  mesentery  and  to  fistulae  arising  from  the  terminal 
ileum  and  extending  into  the  right  side  of  the  colon  (Fig.  8B).  In  most  of  the 
cases,  the  granulomatous  inflammatory  process  ends  abruptly  at  the  ileocecal 
valve. 

Regional  enteritis  involving  the  terminal  ileum  does  not  always  produce 
marked  ulceration.  There  are  many  instances  where  the  inflammatory  process  is 
minimal.  In  these  patients  the  roentgen  findings  reveal  slight  rigidity,  slight  lack 
of  distensibility  and  slight  serration  of  the  contour  of  the  bowel. 

Ileojejunitis.  One  hundred  and  two  cases  of  ileojejunitiswere  studied.  The  distal 
half  of  jejunum  and  proximal  half  of  ileum  are  characteristically  involved  (Figs. 
2B,  3A,  4A,  B).  Skip  areas  are  frequent.  Large  inflammatory  polyps  may  be 
noted  (Fig.  4A).  Ulceration  is  not  as  marked  as  in  the  terminal  ileum  and  fistula 
formation  is  less  frequent.  Because  of  the  extent  of  involvement  operative  inter- 
vention until  recently  has  been  rare  and  long  follow-up  of  the  natural  course 
of  the  disease  has  been  possible.  The  transition  fYom  the  non-stenotic  to  the 
stenotic  stage  could  be  observed  and  in  the  average  case  the  interval  was  ap- 
proximately four  to  five  years. 

In  the  last  five  years  nine  patients  with  extensive  involvement  of  the  small 
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bowel  had  massiv'c  re.s(>c'tioiis  of  v:iryinf>'  sogiiKMits  of  jcjuiiuin  and  ileum.  Four 
patients  are  well.  Two  patients  have  electrolyte  and  nutritional  disturbances  that 
are  difficult  to  control.  One  patient  developed  ulcerative  colitis  and  two  patients 
developed  recurrent  lesions  in  the  distal  bowel. 

It  is  of  interest  that  many  of  these  patients  with  extensive  invoh  enient  of  the 
intestinal  tract  and  despite  numerous  episodes  of  partial  intestinal  obstruction, 
can  maintain  an  adequate  nutritional  status.  This  group  of  cases  was  reported  in 
detail  in  a  previous  communication  (3). 

Jejunum.  Twelve  cases  isolated  to  the  jejunum  were  studied.  In  every  patient 
there  was  marked  stenosis.  Three  types  of  stenosis  have  been  recognized:  A 
single  area  of  stenosis  with  proximal  dilatation,  a  second  form  with  two  areas 
of  narrowing  and  marked  dilatation  of  the  bowel  between,  simulating  a  closed 
loop  obstniction  (Fig.  9B)  and  a  third  type  with  multiple  stenotic  segments  and 
intervening  dilatation  of  the  intestinal  loops  (Figs.  lOA,  B).  The  length  of  stenosis 
has  been  short,  varying  from  one  to  three  inches.  Ulceration  is  minimal.  Fistula 
formation  is  uncommon  and  the  thickening  of  the  mesentery  is  not  as  marked  as 
in  the  remainder  of  the  small  bowel.  Side-tracking  operations  have  been  success- 
ful in  every  case  but  one,  again  pointing  to  the  fact  that  recurrences  are  more  fre- 
quent when  the  operation  is  performed  in  the  presence  of  marked  ulceration  and 
fistula  formation.  Isolated  jejunitis  in  the  non-stenotic  stage  has  not  been  ob- 
served. These  patients  apparently  have  minimal  symptoms  for  many  years  and 
are  not  investigated  until  partial  obstruction  supervenes. 

Duodenum.  Four  cases  were  studied  and  the  findings  in  the  duodenum  are 
essentially  similar  to  those  in  the  jejunum  (Fig.  11  A).  Moderate  stenosis  is  present 
and  the  ulcerated  areas  are  seldom  deep  or  marked.  Two  of  these  patients  have 
an  associated  terminal  ileitis. 

Recurrent  Ileitis.  Following  sidetracking  operations  for  regional  enteritis,  re- 
current disease  in  the  new  terminal  ileum  is  not  infrequent.  Recurrent  disease  is 
most  frequent  during  the  first  year.  However,  many  years  may  elapse  before  re- 
currence takes  place.  Recurrences  also  appear  to  be  more  frequent  in  those  pa- 
tients where  the  initial  lesion  reveals  marked  ulceration  with  fistula  formation. 

In  the  cases  where  operation  is  performed  because  of  stenosis,  the  recurrence 
rate  appears  to  be  less.  The  length  of  the  lesion  has  no  effect  on  the  recurrence 
rate.  In  general,  the  recurrent  lesion  acts  similarly  to  the  original  process.  The 
colon  is  rarely  invaded  and  the  usual  site  is  the  new  terminal  ileum  (Figs.  12A,  B). 

Healing  in  Regional  Enteritis.  While  spontaneous  remissions  and  clinical  im- 
provement following  a  variety  of  operative  and  conservative  therapies  is  fre- 
(luently  observed,  there  is  not  a  great  deal  of  information  demonstrating  radiolog- 
ical and  pathological  healing.  Patients  who  undergo  re-exploration  following 
ileocolostomy  can  show  a  remarkable  degree  of  healing  of  the  involved  segments 
of  bowel  and  mesentery.  The  ulcerations  may  disappear  and  the  fistulae  close. 
Demonstration  of  improvement  without  operation  is  rare  in  this  series.  Three 
cases,  however,  ha\'e  been  observed  where  remarkable  roentgen  changes  indicat- 
ing healing  occurred  (Figs.  13A,  B).  Despite  these  instances  of  improvement,  the 
large  majority  of  cases  demonstrate  the  disease  to  be  progressive  (Figs.  4A,  B). 
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Many  years,  however,  may  elap.se  before  stenosis  supervenes.  It  should  be  pointed 
out  that  secondary  changes  may  occur  in  patients  who  are  chnically  improved, 
notably  stenosing  lesions  and  permanent  loss  of  the  normal  small  intestinal  struc- 
ture. These  changes  are  due  to  healing  with  scar  formation. 

ROENTGEN  FINDINGS  IN  ILEOCOLITIS 

The  combination  of  regional  enteritis  an:l  universal  ulcerative  colitis  occurring 
simultaneously  is  uncommon.  Twenty  ca.ses  have  been  observed  in  this  series, 
of  coml)ined  regional  enteritis  and  right  sided  (segmental,  regional)  ulcerative 
colitis  in  which  the  ileum,  cecum,  ascending  colon  and  varying  lengths  of  trans- 
verse colon  have  been  involved.  The  radiological  changes  in  the  colon  are  those 
usually  seen  in  non-specific  universal  ulcerative  colitis  and  the  small  intestinal 
changes  ha\'e  been  characteristic  of  regional  enteritis.  In  four  cases,  the  cecum 
and  a.scending  colon,  in\-olved  in  continuity  with  the  ileum,  demonstrated  altera- 
tions which  were  similar  to  the  ileal  changes  in  that  stenosis  was  a  conspicuous 
feature  (Fig.  14A).  Three  of  these  case-!  showed  the  pathological  changes  of 
chronic  ulcerative  colitis,  and  the  fourth  case  revealed  extensi\'e  granulomatous 
changes  in  the  colon.  In  thi.s  latter  instance  there  is  the  possibility  that  the 
granulomatous  process  in  the  colon  originated  in  the  ileum. 

Inflammatory  disease  of  the  ileum  is  freciuently  associated  with  right  sided 
(regional,  segmental)  ulcerative  colitis  and  was  observed  in  approximately  forty 
per  cent  of  these  cases.  There  has  been  considerable  divergence  of  opinion  re- 
garding the  interpretation  of  the  pathological  alterations  in  the  ileum  and  colon 
in  this  disease.  Until  recently,  the  changes  observed  ha\'e  been  considered  to  be 
those  of  non-specific  ulcerati\'e  colitis,  with  backwash  in\'olvement  of  the  ileum; 
however,  in  the  past  year,  se\-eral  reports  have  been  published  stressing  the 
granulomatous  nature  of  this  form  of  colitis  (5).  The  radiological  appearance  of 
the  involved  colon  is  similar  to  that  seen  in  non-specific  universal  ulcerative 
colitis  and  is  usually  in  continuity  with  the  lesion  in  the  ileum.  In  general,  the 
roentgen  findings  in  the  ileum  simulate  those  in  the  colon  but  are  less  marked 
(Fig.  14B).  The  length  of  affected  ileum  varies  from  four  to  thirty  centimeters.  In 
most  cases,  the  ileum  is  incompletely  distensible  and  rex'eals  alterations  in  mucosal 
pattern  and  contour  consisting  of  thickening  of  the  mucosal  folds,  irregularity  of 
the  contour  of  the  bowel  lumen  and  increased  secretions.  In  the  more  severe  cases, 
cobblestoning  and  finally  a  cast-like  pattern  due  to  further  ulceration  and  de- 
nudation of  the  mucosa  occurs.  Occasionally  narrowing  of  the  lumen  due  to  spasm 
may  be  so  severe  that  it  may  be  difficult  to  distinguish  from  the  "string  sign"  of 
regional  ileitis.  The  lack,  however,  of  fistula  formation,  of  proximal  small  in- 
testinal dilatation,  and  of  evidence  of  mesenteric  thickening,  are  difTerentiating 
features.  Whether  or  not  the  disease  in  the  ileum  is  due  to  "backwash"  or  an 
intrinsic  part  of  the  disease  process,  has  not  been  conclusively  determined.  The 
importance  of  demonstrating  the  extent  of  ileal  involvement  should  be  stressed 
in  those  patients  in  whom  surgical  procedures  ai'e  contemplated.  It  is  likely  that 
some  cases  of  recurrent  disease  are  due  to  unrecognized  inflammatory  disease  that 
is  not  resected  or  excluded. 
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The  frequency  of  iinolvcineiit  of  the  distill  ilciiin  in  universal  non-specific 
ulcerative  colitis  in  our  cases  is  sixteen  per  cent.  The  involvement  of  the  ileum  is 
usually  minimal  in  extent  and  severity,  and  has  been  considered  to  he  due  to 
"backwash"  throuf>h  an  incompetent  ileocecal  valve.  On  occasion,  such  ileitis 
may  be  se\'ere  and  extentl  backward  for  varying  lengths  in  continuity  with  the 
affected  colon  or  may  occasionally  exhibit  skip  lesions.  Fistulae  are  uncommon. 
Microscopically  the  lesion  is  similar  to  that  in  the  colon.  The  radiological  ap- 
pearance of  the  affected  ileum  is  that  of  an  incompletely  distensible  segment  of 
bowel  with  \-arying  degrees  of  ulceration  of  the  mucosa.  The  rigidity  and  narrow- 
ing associated  with  regional  ileitis  is  rarely  observed. 

Inflammatory  disease  of  the  ileum  may  occur  after  ileocolostomy  for  right- 
sided  ulcerati\-e  colitis  or  coml)ined  disease.  Recurrences  have  been  noted  despite 
the  fact  that  biopsy  of  the  anastomosed  loop  of  ileum  at  the  time  of  operation 
reveals  no  evidence  of  inflammatory  disease.  Recurrences  have  occurred  usually 
first  in  the  colon,  followed  l)y  involvement  of  the  ileum.  The  recurrent  lesion  in 
the  ileum  may  or  may  not  be  granulomatous,  usually  depending  on  the  initial 
lesion.  Inflammatory  disease  of  the  ileum  can  also  occur  after  terminal  ileostomy 
for  universal  ulcerative  colitis,  even  with  a  normal  terminal  ileal  segment  demon- 
strated microscopically  at  the  time  of  operation.  In  this  group  of  cases,  stomal 
difficulty  with  partial  or  complete  intestinal  obstruction  is  frequently  encoiui- 
tered.  The  roentgen  findings  in  most  cases,  consist  of  thickening  and  blunting  of 
the  mucosal  folds,  some  rigidity  of  the  bowel  wall  and  dilatation  of  the  lumen 
(Fig.  15B).  Excessive  secretions  are  usually  piesent.  Resection  of  the  affected 
ileum  in  these  cases  reveals  a  non-specific  inflammatory  process  of  the  mucosa 
W'ith  ulceration  and  some  fibrosis  of  the  remaining  coats  of  the  bowel  wall.  The 
pathological  changes  usually  associated  wdth  regional  enteritis  are  not  present. 
The  alterations  observed  may  be  secondary  to  obstruction  at  the  stoma,  however, 
the  possibility  that  intrinsic  non-granulomatous  inflammatory  disease  in  the 
bowel  wall  may  be  the  primary  reason  for  the  obstruction,  cannot  be  excluded. 

SUMMARY 

1.  The  most  common  non-specific  inflammatory  lesion  of  the  small  bowel  is 
regional  enteritis. 

2.  Regional  enteritis  may  aftect  any  portion  of  the  small  bowel;  however,  it 
most  commonly  involves  the  terminal  ileum.  Since  stenosis  is  such  a  prominent 
feature  of  this  disease,  the  roentgen  findings  have  been  divided  into  the  non- 
stenotic  and  stenotic  stages.  The  roentgen  changes  from  the  earliest  alterations 
to  the  late  stenotic  stage  as  well  as  the  changes  characteristic  of  the  site  of  involve- 
ment are  described. 

3.  The  length  of  involvement  is  usually  determined  on  the  initial  examination. 
Proximal  and  distal  extension  without  operation  is  uncommon. 

4.  The  large  majority  of  cases  demonstrate  the  disease  to  be  progressive;  how- 
ever, many  years  may  elapse  before  stenosis  supervenes.  Resolution  without 
operation  in  regional  enteritis  is  infreciuent. 

5.  Regional  enteritis  extending  into  the  colon  is  uncommon. 
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6.  Recurrent  ileiti.s  foUowiiiji;  sidetracking  procedures  with  and  without  resec- 
tion of  the  diseased  liowel  occurs  freciuently.  Again,  the  new  terminal  ileum  is  in- 
volved without  im'olvement  of  the  colon. 

7.  The  combination  of  regional  enteritis  and  right  sided  ulcerative  colitis  was 
seen  twenty  times  in  this  series  of  cases.  In  general,  the  roentgen  findings  were 
characteristic  of  the  two  diseases. 

8.  Non-specific  ulcerative  coHtis  may  involve  the  distal  portion  of  ileum,  and 
the  small  intestinal  lesion  must  then  be  differentiated  from  regional  enteritis. 
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The  pathology  of  regional  enteritis  was  originally  derived  from  a  study  of 
specimens  surgically  resected  at  the  Mount  Sinai  Hospital,  mainly  by  the  late 
Dr.  A.  A.  Berg.  These  operative  procedures  were  initially  undertaken  for  such 
diverse  conditions  as  recurrent  intra-abdominal  abscesses,  intractable  intestinal 
fistulae,  chronic  intestinal  obstruction  and  chronic  enteritis  associated  with 
intra-abdominal  masses.  Preoperatively  these  clinical  manifestations  had  been 
variously  attributed  to  such  underlying  causes  as  appendicitis,  intestinal  tuber- 
culosis, lymphosarcoma,  colonic  neoplasm  or  non-specific  granuloma  of  the 
bowel.  Only  after  prolonged  study  did  it  become  clear  that  the  widely  dissimilar 
clinical  pictures  noted  above  were  really  complications  of  a  non-specific  granu- 
lomatous disease  involving  segments  of  small  intestine. 

As  knowledge  of  the  disease  became  more  widespread  regional  enteritis  was 
more  frecjuently  suspected  as  the  cause  of  obscure  intra-abdominal  and  intestinal 
symptoms.  Diagnostic  accuracy  rapidly  increased,  due  in  large  part  to  more 
intensive  radiological  study  of  the  small  bowel.  Thus  it  became  possible  in 
many  instances  to  ascertain  the  presence  of  regional  enteritis  at  relatively  early 
stages  of  the  disease  and  before  the  onset  of  complications.  During  this  period, 
operation  was  usually  undertaken  as  soon  as  the  diagnosis  was  radiologically 
established,  regardless  of  the  severity  of  the  symptoms,  on  -the  apparently 
logical  assumption  that  the  disease  would  thus  be  cured  before  complications 
developed.  For  reasons  inherent  in  the  nature  of  this  complex  disease,  which 
will  be  discussed  below,  these  hopes  were  not  realized  and  numerous  surgical 
failures  were  encountered.  At  present,  25  years  later,  operation  is  again  to  a  con- 
siderable extent  being  performed  for  the  same  indications  that  dictated  surger}^ 
before  the  nature  of  regional  enteritis  was  understood. 

A  proper  evaluation  of  the  possibilities  and  limitations  of  surgical  therapy 
in  regional  enteritis,  requires  a  consideration  of  some  of  the  pathological  features 
and  natural  history  of  the  disease.  The  visible  primary  lesions  in  the  bowel  are 
a  series  of  mucosal  ulcei'ations  involving  predominantly  the  mesenteric  aspect 
of  the  small  intestine.  These  ulcers  may  slowly  penetrate  or  perforate  through 
the  layers  of  the  bowel  wall  or  remain  contained  within  it.  Two  types  of  symp- 
toms may  develop  which  may  be  classified  as  the  perforative  and  nonperjorative. 
Although,  for  purposes  of  clarity,  these  will  be  discussed  independently,  it  must 
be  emphasized  that  both  types  may  and  do  coexist. 

When  perforation  occurs  it  is  usually  into  the  cellular  tissue  between  the 
leaves  of  the  mesentery,  which  explains  why  perforation  into  the  free  peritoneal 
cavity  is  so  extraordinarily  rare.  As  a  rule  the  perforations  are  rapidly  locahzed 
into  mesenteric  abscesses  which  may  remain  small,  drain  partially  back  into 
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the  bowi'l  or  l)e  almost  completely  resol\'etl  by  the  great  resisting  powers  of  the 
mesenteiic  peritoneum.  At  times  the  walls  of  these  iiitramesenteric  abscesses 
become  adherent  to  adjacent  viscera  and  spontaneously  perforate  into  them, 
forming  internal  fistulae.  In  other  instances,  such  abscesses  may  perforate 
against  parietal  or  pelvic  peritonevun  forming  intra-abdominal  abscesses  which 
recjuire  operative  drainage.  Such  drainage  is  usually  followed  by  the  develop- 
ment of  I'ecurrent  intractable  external  intestinal  fistulae  because  of  the  per- 
sistence of  the  luiderlying  intestinal  disease.  Since  the  actual  perforation  is 
usually  small  and  the  course  of  the  tract  tortuous,  fecal  discharge  is  usually 
scant;  the  indication  for  the  operation,  is  as  a  rule,  recurrent  local  infection 
and  purulent  discharge.  Before  the  nature  of  the  disease  was  understood,  ill 
advised  attempts  at  local  repair  of  the  internal  openings  or  the  performance  of 
tube  ileostomies,  freciuently  resulted  in  profuse  intestinal  drainage,  but  this  is 
rarely  seen  today. 

In  rare  instances,  instead  of  remaining  localized,  the  infection  may  spread 
through  the  cellular  tissue  of  the  mesentery  and  produce  retro-peritoneal 
infections  which  may  mimic  perirenal,  supra-levator  or  psoas  abscesses.  Gen- 
erally speaking,  the  perforative  form  of  the  disease  will  recjuire  operation  in  a 
high  proportion  of  cases,  in  order  to  remove,  or  to  promote  healing  of  the  under- 
Ijdng  intestinal  pathological  process  and  thus  remove  the  source  of  recurrent  or 
spreading  infection. 

Those  cases  in  which  the  ulcers  do  not  cause  perforation  may  be  divided 
into  the  obstructive  and  the  non-obstructive  types.  The  obstructive  variety 
which  is  by  far  the  rarer  of  the  two,  results  from  actual  cicatrization  in  the 
bowel  wall  and  appears  to  some  extent  to  be  associated  with  a  decrease  in  the 
activity  of  the  ulcerative  process,  a  most  significant  phenomenon  from  the 
surgical  standpoint.  Such  stenosis  may  be  tubular,  involving  a  segment  of  l^owel, 
or  annular,  in-\'olving  only  a  few  centimeters  of  intestine.  Clinically,  it  presents 
itself  as  a  chronic  intestinal  obstruction  with  acute  exacerbations,  although  at 
times,  it  may  suddenly  manifest  itself  as  an  acute  intestinal  obstruction.  The 
obstructive  type  of  the  disease  will  almost  invariably  require  surgery  for  its 
relief,  a  simple  matter  if  only  a  single  segment  of  bowel  is  involved.  When, 
however,  the  pathological  process  involves  a  number  of  widely  separated  seg- 
ments, it  may  at  times  be  necessary  to  limit  surgery  to  the  area  of  obstruction, 
disregarding  the  other  areas  of  involvement,  unless  the  obstructions  are  mul- 
tiple. 

The  most  difficult  problems  from  the  standpoint  of  surgical  intervention  are 
presented  by  the  non-obstructing,  non-perforating  types  of  the  disease  which 
present  the  clinical  picture  of  a  chronic  enteritis  with  acute  or  subacute  exacer- 
bations. Frequently,  rather  extensive  segments  of  bowel  are  involved  and 
"skip"  lesions  are  common.  At  times  the  underlying  pathology  consists  of  a 
diffuse  segmental  ileojejunitis  whose  very  extensiveness  precludes  the  possi- 
bility of  successful  surgical  interv^ention.  In  the  literature  cases  of  massive  re- 
section or  exclusion  have  been  reported  in  such  instances,  leaving  the  patient 
at  times  only  a  small  residue  of  functioning  small  bowel.  Some  of  these  have 
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been  regarded  as  successful.  Imitation  of  such  heroic  procedures  has  apparently 
not  been  very  widespread.  The  few  ca.ses  of  this  type  which  the  author  has 
seen,  have  not  been  very  satisfactory,  either  from  the  standpoint  of  prevention 
of  new  disease  or  maintenance  of  nutrition.  Analogies  drawn  from  results  ob- 
tained by  extensive  resection  for  trauma,  strangulation,  or  neoplasm,  are  prob- 
ably not  warranted.  In  such  instances,  the  remaining  small  bowel  is  quite  surely 
normal,  whereas  in  diffuse  ileojejunitis,  such  normalcy  cannot  be  taken  for 
granted  even  though  there  are  no  gross  evidences  of  disease.  It  is  interesting  to 
note  that  even  in  cases  of  localized  distal  enteritis,  where  operation  may  result 
in  great  general  improvement  and  marked  relief  of  abdominal  symptoms,  mod- 
erate diarrhea  may  neverthele.ss  persist  indefinitely. 

Thus  we  may  say  that  in  cases  where  the  symptoms  are  purely  enteric,  opera- 
tion should  be  undertaken  only  if  the  symptoms  are  severe,  uncontrollable  by 
any  other  means,  and  the  disease  involves  a  relatively  localized  continuous 
segment  of  bowel. 

There  are  certain  other  features  of  the  disease  which  merit  discussion  be- 
cause of  their  surgical  implications.  One  is  the  extent  of  bowel  involvement. 
This  may  vary  from  a  single  lesion  a  few  inches  in  length  limited  to  the  distal 
ileum,  to  four  to  five  feet  in  continuity.  "Skip"  lesions  may  be  closely  juxta- 
posed or  separated  by  many  feet  of  normal  bowel.  They  may  be  relatively  few 
in  number  or  be  present  at  practically  all  levels  of  the  small  bowel.  In  general 
the  smaller  the  segment  of  bowel  involved,  and  the  fewer  the  "skip"  lesions, 
the  better  the  prognosis. 

Experience  tends  to  show  that  the  disease  in  its  more  diffuse  forms  is  probably 
multicentric  in  origin  from  the  beginning.  The  belief  held  in  some  quarters  that 
extension  to  previously  uniiivolved  segments  is  the  result  of  spread  via  the 
lymphatics,  does  not  -seem  valid.  After  all,  spread  to  a  point  six  feet  from  the 
main  lesion,  with  apparently  normal  bowel  in  between,  would  be  a  rather 
capricious  form  of  lymphatic  extension.  Such  a  hypothesis  would  demand  a 
very  radical  resection  to  remove  the  involved  mesentery  with  its  contained 
nodes.  Since  the  mesentery  frequently  becomes  shortened  as  a  result  of  chronic 
inflammation,  large  vessels  at  the  root  of  the  mesentery  may  be  inadvertently 
secured,  resulting  in  the  necessity  for  very  extensive  bowel  resection. 

Another  feature  of  regional  ileitis  that  has  been  noted  over  the  years  is  the 
tendency  for  typical  disea.se  to  develop  on  the  ileal  side  of  an  ileocolic  anastomosis. 
Repeatedly  the  most  proximal  segments  of  resected  specimens,  or  sections  of 
bowel  removed  just  distal  to  the  site  of  an  ileocolostomy,  have  been  reported 
as  grossly  and  micro.scopically  normal.  Nevertheless,  in  a  considerable  number 
of  such  cases,  definite  radiological  evidence  of  disease  involving  the  anastomosed 
segment  of  small  bowel  eventually  became  apparent.  Even  when  the  anastomosis 
is  made  as  far  as  two  feet  proximal  to  the  last  visible  area  of  di.sease,  protection 
against  such  occurrences  cannot  be  guaranteed.  The  colonic  side  of  the 
anastomosis  very  rarely  shows  evidence  of  disease. 

Poor  results  following  surgery  are,  in  the  o\'erwhelming  number  of  instances, 
due  to  the  appearance  of  new  di.sease  at  or  proximal  to  the  ileocolic  anastomosis. 
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This  may  follow  either  exclusion  or  resection.  Originally  some  of  these  were 
probably  due  to  insufficient  exploration  prior  to  the  actual  performance  of 
surgery  which  resulted  in  failure  to  detect  lesions  already  present.  Today  in  the 
hands  of  experienced  surgeons  this  rarely  should  be  the  case.  In  a  much  smaller 
number  of  cases,  the  development  of  lesions  in  the  colon  distal  to  the  anastomosis 
are  responsible  for  surgical  failures.  At  times  these  take  the  form  of  a  segmental, 
usually  hypertrophic,  colitis.  However,  there  have  been  instances  where  the 
entire  large  bowel  has  become  the  seat  of  a  typical  diffuse  ulcerative  colitis.  At 
times  intractable  anal  fistulae  develop  after  surgery  and  serve  to  impair  the  end 
result.  Such  a  development,  after  a  period  of  well-being  following  operation, 
may  herald  the  appearance  of  new  disease  activity  in  the  small  bowel. 

A  very  important  factor  in  the  surgical  management  of  the  disease  is  the 
tendency  toward  spontaneous  remissions.  This  is  most  marked  in  the  acute 
phase  of  the  disease.  Patients  with  acute  distal  ileitis  who  have  been  operated 
upon  because  of  an  erroneous  diagnosis  of  acute  appendicitis,  have  had  at  times 
permanent  relief  of  symptoms  or  prolonged  free  intervals;  some  as  long  as  ten 
years.  Even  in  the  more  chronic  forms  of  the  disease,  clinical  remissions  occur, 
although  no  radiological  evidence  of  improvement  may  be  noted. 

OPERATIVE  TREATMENT  OF  ILEITIS 

Originally,  localized  distal  ileitis  was  treated  by  ileocolic  resection.  Before 
the  present  era  of  antibiotics,  blood  banks,  intestinal  intubation  and  improved 
anesthesia,  this  procedure  was  accompanied  by  a  mortality  rate  rarely  under 
twenty  per  cent  and  at  times  considerably  greater.  In  order  to  reduce  the 
mortality,  recourse  was  had  to  a  two  stage  operation,  the  primary  one  consisting 
of  an  ileocolostomy  with  exclusion.  Secondary  operation  revealed  that  recession 
of  the  active  inflammatory  process  was  present  in  the  excluded  loop  in  almost  all 
cases.  The  routine  second  stage  procedure  was  therefore  abandoned  and  per- 
formed only  on  those  few  occasions  where  there  was  evidence  that  healing  had 
not  taken  place  in  the  excluded  loop.  The  results  following  ileocolostomy  with 
exclusion  proved  to  be  as  good  as  that  obtained  following  resection  and  were 
achieved  with  a  negligible  mortality.  With  both  procedui'es,  recurrence  of 
symptoms  proved  to  be  due  to  the  development  of  areas  of  previously  uninvolved 
bowel  at,  or  proximal  to  the  anastomosis.  Today,  in  the  average  case,  both 
techniques  can  be  applied  with  low  mortalities.  However,  in  complicated  cases 
such  as  secondary  bladder  fistulae,  multiple  abdominal  wall  fistulae  and  large 
intra-mesenteric  abscesses,  the  exclusion  procedure  is  probably  still  the  safer. 
Experience  has  shown  that  when  a  marked  degree  of  obstruction  is  present, 
resection  is  to  be  preferred,  otherwise  the  excluded  cicatrizing  area  may  go  on 
to  complete  obstruction  with  accumulation  of  intestinal  secretion  proximal  to  it. 
Incidentally,  obstruction  rarely  reciuires  operation  as  an  emergency.  Intestinal 
intubation  will  almost  invariably  result  in  relief  of  the  acute  obstruction,  making 
sub.sequent  operation  easier  and  safer.  The  author  routinely  passes  a  Miller- 
Abbott  tube  or  one  of  its  modifications  prior  to  operation,  in  order  to  assure 
that  the  loop  used  in  an  ileocolostomy  with  exclusion  is  proximal  to  the  disease. 
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At  times  adhesions  and  internal  fistulae  result  in  a  confusing  maze  of  small 
intestine  which  makes  accurate  delineation  of  the  course  of  the  small  bowel 
difficult  if  exploration  is  commenced  at  the  ileocecal  angle.  Where  an  intestinal 
tube  has  been  passed,  exploration  can  be  started  proximal  to  the  lesion,  the  guide 
being  the  tip  of  the  tube.  Ileocolostomy  in  continuity  without  exclusion  is 
mentioned  only  to  be  condemned  uncjualifiedly,  and,  in  the  author's  opinion, 
should  never  be  employed  in  the  treatment  of  regional  ileitis. 

As  has  been  noted  above,  there  is  considerable  tendency  for  disease  to  develop 
in  the  anastomosed  segment  of  small  bowel  following  either  resection  or  exclusion. 
For  this  reason  a  relatively  wide  side-to-side  anastomosis  appears  to  be  lareferable 
to  one  employing  the  end  of  the  small  intestine  in  the  fashioning  of  t}-e  ileocolic 
stoma.  Such  a  wide  lateral  anastomosis  is  less  likely  to  develop  r  \echanical 
obstruction  should  it  become  the  seat  of  disease. 

The  results  following  operation  are  not  as  good  as  was  originall"  believed. 
Recurrence,  or  more  accurately  speaking  extension,  is  noted  wi'h  greater 
frequency  the  longer  the  period  of  observation.  This  should,  howevei  not  blind 
us  to  the  fact  that  even  in  such  cases,  prolonged  periods  of  pallia'  ion  occur. 
In  some  large  series  the  incidence  of  unsuccessful  re.sults  has  been  is  high  as 
sixty  per  cent.  At  the  Mount  Sinai  Hospital  it  is  estimated  at  pre  'ent  to  be 
approximately  twenty  five  per  cent.  However,  some  patients  with  ecurrence 
are  still  much  better  off  than  they  were  originally.  Frequently,  althouf  a  diarrhea 
continues,  the  patients  are  generally  better  and  have  gained  weight  and  strength. 
Others  have  become  free  of  the  septic  symptoms  due  to  perforatio  ■,  although 
they  continue  to  have  enteritic  symptoms. 

A  special  problem  of  management  is  posed  by  those  cases  of  dip  al  enteritis 
who  are  operated  upon  because  of  an  erroneous  diagnosis  of  acute  '  ppendicitis 
or  some  other  acute  intra-abdominal  condition.  A  picture  simu^  iting  acute 
peritonitis  may  be  produced  by  two  types  of  intestinal  lesions.  In  th  •  first,  there 
appears  to  be  an  acute  flare-up  of  disease  in  the  bowel  wall,  and  str  ctly  limited 
to  it.  Such  cases  are  probably  best  served  by  refraining  from  immed'ite  surgery, 
since  resolution  appears  to  occur  in  a  considerable  number  of  instances.  On 
other  occasions,  the  acute  symptoms  appear  to  be  associated  with  the  develop- 
ment of  acute  intramesenteric  inflammation  associated  with  perforation  of  the 
bowel.  In  such  cases  ileocolostomy  with  exclusion  may  be  indicated  if  the  patient 
is  not  severely  distended  and  not  too  acutely  ill. 

REGIONAL  ENTERITIS  LOCALIZED  TO  THE  JEJUNUM 

The  foregoing  discussion  has  been  devoted  largely  to  regional  enteritis  in- 
volving the  ileum  and  the  mixed  forms  involving  the  ileum  and  the  jejunum. 
Regional  jejunitis  is  a  much  less  commonly  encountered  form  of  the  disease 
and,  in  its  early  phases,  more  difficult  of  detection.  Over  the  years,  however, 
sufficient  experience  gradually  has  been  accumulated  to  warrant  certain  tentative 
statements  concerning  its  surgical  aspects.  The  perforative  type  of  the  disease, 
with  its  resulting  abscesses  and  fistulae,  apparently  is  (juite  rare  in  regional 
jejunitis.  This  may,  of  course,  be  due  to  the  differences  in  structure  and  physi- 
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ology  of  the  upper  and  lower  small  intestine.  The  author  is,  however,  inclined 
to  attribute  the  great  disparity  in  frequency  of  perforative  complications  to 
differences  in  the  bacteriology  of  the  intestinal  contents  at  these  different  levels. 
Aleleny  has  repeatedly  emphasized  that  the  terminal  ileum  contains  the  greatest 
number  of  living  organisms  of  any  part  of  the  intestinal  tract;  greater  even 
than  the  colon  where  some  of  the  bacteria  are  dead.  The  more  proximal  the 
segment  of  small  bowel,  the  lesser  is  the  number  of  viable  organisms.  Absence 
of  perforation  in  I'egional  jejunitis  may  therefore  well  be  due  to  a  diminished 
tendency  to  secondary  infection  to  complicate  the  primary  disease.  In  any  event, 
abscess  and  fistula  formation  have  not  served  as  an  indication  for  surgical 
intervention  in  regional  jejunitis  in  any  case  that  the  author  has  encountered 
or  heard  of. 

On  the  other  hand,  obstruction  in  regional  jejunitis  has  been  the  occasion  for 
a  relatively  greater  percentage  of  operations  than  in  the  more  distallj^  located 
forms  of  the  disease.  Furthermore,  in  contradistinction  to  distal  ileitis  where 
the  obstructing  lesion  is  practically  always  single,  it  is  not  uncommon  for 
multiple  segments  of  obstruction  to  be  present  in  regional  jejunitis,  with  seg- 
ments of  varying  lengths  of  uninvolved  bowel  between  them.  Obstruction  both 
at  the  distal  and  proximal  limits  of  such  a  segment  of  bowel  prevents  free 
retrograde  as  well  as  forward  passage  of  intestinal  contents,  a  partial  closed  loop 
type  of  obstruction  ensuing.  This  results  in  the  development  of  truly  extra- 
ordinary dilatation  of  the  obstructed  loop  which  may  attain  dimensions  coni- 
parable  to  the  stomach.  The  author  has  encountered  at  operation  as  many  as 
three  or  four  such  enormously  dilated  pouches.  At  other  times  the  multiple 
obstructions  are  more  closelj^  spaced  with  only  a  few  inches  of  uninvolved  bowel 
between  them.  In  such  instances  the  alternate  outpouchings  and  constrictions 
produce  a  picture  that  resembles  a  string  of  pork  sausages. 

The  type  of  operation  employed  depends  on  the  distance  of  the  most  proximal 
lesion  from  the  ligament  of  Treitz.  When  sufficient  bowel  is  present  distal  to 
that  point  to  permit  an  anastomosis,  resection  of  the  diseased  segments  together 
with  the  intervening  obstructed  bowel  is  indicated.  When  disease  is  limited 
to  a  single  lesion  resection  is  indicated.  Because  of  the  marked  disparity  in  the 
diameter  of  the  proximal  and  distal  luminae,  a  side  to  side  anastomosis  would 
appear  to  be  preferable;  care  being  taken  not  to  leave  a  blind  end  especially 
on  the  proximal  side.  The  author  has  resected  as  much  as  six  feet  of  jejunum 
with  immediate  good  results.  Most  of  these  patients  have  been  operated  upon 
too  recently  to  permit  statements  concerning  ultimate  results. 

When  the  disease  extends  to  or  is  limited  to  the  very  proximal  jejunum  and 
terminal  duodenum,  i-esection  becomes  a  very  difficult  and  dangerous  procedure. 
In  such  cases  a  retrocolic  duodeno-jejunostomy  in  continuity  is  indicated,  if  the 
second  and  third  portions  of  the  duodenum  are  uninvolved.  The  distention  which 
develops  from  the  long  standing  obstruction  results  in  hypertrophy  and  dilata- 
tion of  the  duodenum  making  the  procedure  technically  simple.  When  the 
disease  extends  to  the  more  proximal  duodenum,  either  by  continuity  or  in  the 
form  of  "skip"  lesions,  gastroenterostomy  will  furnish  some  relief,  but  it  is  not 
too  satisfactory  a  procedure. 
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Operation  for  the  iioii-obstructod  types  of  regional  jejunitis  is  not  common. 
Single  segments  of  (lis(^ase  do  not  give  rise  to  marked  symptoms  until  some 
degree  of  obstruction  occuis.  Furthermore,  it  is  only  in  the  past  few  years  that 
radiological  diagnosis  has  been  possible  when  only  the  more  superficial  mucosal 
layers  of  the  bowel  are  involved. 

RECURRENT  OR  PROGRESSIVE  DISEASE 

As  has  been  noted  above,  progression  of  the  disease  usually  involves  the  ileal 
side  of  an  entero-colostomy,  but  it  is  found  sometimes  proximal  to  that  point. 
Diagnosis  of  a  recurrence  frequently  is  made  by  a  barium  enema  or  meal  ad- 
ministered for  follow-up  purposes.  The  establishment  of  a  diagnosis  in  this 
manner  should  not  be  regarded  as  an  indication  for  further  surgery.  As  a  matter 
of  fact,  a  great  many  of  such  patients  with  easily  identifiable  disease  have 
relatively  few  symptoms  and  maintain  a  relative  state  of  well-being.  As  in 
primary  cases,  operation  will  have  to  be  done  if  obstructive  or  perforative 
complications  occur.  In  the  absence  of  such  manifestations,  only  those  cases 
with  severe  intractable  symptoms  and  wth  evidence  of  continued  infection  or 
profound  anemia  should  be  re-operated  upon.  Secondary  operation  varies  as  to 
whether  an  ileocolic  resection  or  an  ileo-colostomy  Avith  exclusion  were  performed 
primarily.  If  a  previous  resection  has  been  done,  it  is  probably  just  as  simple  to 
resect  a  further  small  segment  of  colon  and  stoma  with  diseased  ileum  and  then 
to  restore  continuity  by  anastomosis.  If  the  primary  operation  was  an  ileo- 
colostomy,  there  would  ordinarily  not  be  much  point  in  resecting  a  number  of 
feet  of  small  intestine  and  a  portion  of  the  colon  proximal  and  distal  to  the 
anastomosis.  Under  such  circumstances,  it  is  wisest  to  do  a  secondary  exclusion 
dividing  the  ileum  proximal  to  the  diseased  segment  and  making  a  new  entero- 
colostomy  more  distally  in  the  colon.  Of  course,  if  disease  is  found  in  the  previ- 
ously excluded  loops,  this  will  have  to  be  resected. 

ILEOCOLITIS  AND  POSTOPERATIVE  COLITIS 

As  is  pointed  out  in  another  article  in  this  i.ssue  of  the  Journal  of  the  Mount 
Sinai  Hospital,  there  are  many  forms  of  such  combined  disease.  No  one  rule  can 
be  laid  down  that  would  cover  the  treatment  of  such  variegated  clinical  mani- 
festations. Whenever  possible,  if  both  diseased  ileum  and  colon  are  present,  it 
is  wisest  to  resect  the  terminal  ileum  and  extend  the  resection  in  the  colon  to  a 
point  distal  to  the  area  of  colonic  disease.  Continuity  should  be  re-established 
by  an  ileocolostomy.  In  those  cases  where  skip  areas  of  localized  colitis  are 
associated  with  regional  ileitis,  it  is  probably  also  wise  to  resect  in  continuity 
from  normal  ileum  to  normal  distal  colon,  rather  than  to  attempt  to  do  a  seg- 
mental colon  resection.  The  latter  may  lead  to  serious  complications  because  of 
failure  of  healing  of  colon  anastomoses. 

SUMMARY 

1.  Regional  enteritis  should  not  be  operated  upon  ipso  facto. 

2.  In  regional  ileitis  obstruction  and  the  various  complications  due  to  perfora- 
tion will  refjuire  operation. 
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3.  In  the  active  enteric  phase  of  the  disease,  operation  should  1)0  performed 
only  for  localized  disease  which  is  severe  and  intractable  or  associated  with  fever 
and  progressive  loss  of  weight  and  anemia. 

4.  Massive  resection  for  multiple  lesions  in  ileojejunitis  is  still  sub  judice. 

5.  Resection  or  enterocolostomy  with  exclusion  are  ecjually  effective  in  con- 
trolling disease  already  present. 

G.  Recurrence  of  s,vmptoms  after  either  operation  is  usually  due  to  the 
appearance  of  disease  on  the  ileal  side  of  the  ileocolic  anastomosis. 

7.  In  regional  jejunitis  obstruction,  frequently  multiple  in  character,  is  the 
most  common  indication  for  operation;  usually  resection. 

8.  Perforative  complications  in  jejunitis  are  extremely  rare. 

9.  The  early  inflammatory  phase  in  regional  jejunitis  rarely  recjuires  operation. 

10.  Recurrent  or  progressive  disease  in  the  ileum  should  be  operated  only  if 
perforation,  hemorrhage,  fever,  or  obstructive  signs  develop. 

11.  X-ray  evidence  of  disease  at  the  stoma  in  itself  is  not  an  indication  for 
operation.  Such  findings  may  coexist  with  minimal  symptoms. 

12.  No  definite  rule  as  to  procedure  can  l)e  gi\'en  in  either  primary  ileocolitis 
or  any  form  of  colitis  following  operation  for  regional  enteritis. 

13.  Combined  resections  for  regional  ileitis  and  colitis  should  consist  of  ileo- 
colic resection  with  ileocolic  anastomosis  distal  to  the  colonic  lesion. 

14.  Segmental  resection  of  the  colon  for  disease  associated  with  regional 
enteritis  is  not  a  good  procedure. 
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This  symposium  indicates  that  a  period  in  the  study  of  this  pathologic  and 
chnical  entity  is  drawing  to  a  close.  It  is  appropriate  therefore,  to  assess  our 
experience  with  it  over  a  (luarter  of  a  century.  As  the  complexity  of  the  path- 
ologic and  clinical  ramifications  of  the  disease  have  become  apparent,  the  full 
variety  of  compelling  problems  still  to  be  faced  has  also  become  equally  clear. 

Svimmaries  and  full  accounts  of  current  information  concerning  regional 
ileitis  appear  frequently.  The  detailed  statistical  survey  of  the  experiences  at 
the  Mayo  Clinic  by  Van  Patter  and  his  coworkers  (1)  may  be  supplemented 
by  the  more  impressionistic  reflections  of  Crohn  and  the  author  (2)  on  the 
disease  twenty  years  after  its  segregation.  It  is  not  the  puipose  of  the  present 
paper  to  repeat  that  material  but  rather  to  indicate  the  current  problems. 

PROBLEMS  OF  TERMINOLOGY 

Nomenclature  is  vexing  only  in  areas  of  inadequate  knowledge.  For  that 
reason  the  problem  of  terminology  in  the  entire  field  of  inflammatory  disease  of 
the  large  and  small  intestines  remains  a  thorny  one.  Presented  originally  luider 
the  term  terminal  ileitis  (because  the  14  primary  cases  were  so  localized)  regional 
ileitis  was  soon  substituted  at  the  perspicacious  suggestion  of  Bargen.  With 
the  prompt  recognition  of  more  widespread  small  bowel  involvement,  the  use 
of  the  term  regional  enteritis  for  this  form  of  chronic  inflammatory  lesions  of  the 
small  bowel  by  Brown,  Bargen,  and  Weber  (3)  represented  a  distinct  advance 
in  appropriate  naming.  Chronic  cicatrizing  enteritis  emphasizes  only  one  feature 
of  the  pathologic  anatomy,  while  chronic  ulcerative  enteritis  stresses  a  relatively 
superficial  aspect  of  its  pathology,  tegmental  enteritis  has  much  to  support  it, 
but  has  the  defect  of  confusing,  or  perhaps  the  advantage  of  identifying  it  with 
segmental  or  regional  colitis. 

Ileocolitis  was  coined  to  denote  the  increasing  awareness  that  inflammatory 
disease  of  the  colon  and  ileum  can  coexist.  When  the  combination  of  regional 
ileitis  and  chronic  ulcerative  colitis  was  recognized,  the  term  combined  disease 
for  this  clear-cut  combination  appeared  somewhat  surreptitiously  in  the  litera- 
ture. And  more  recently  the  term  nonspecific  enterocolitis  has  been  proposed  for 
still  another  and  subtle  variant  of  combined  inflammatory  disease  of  the  small 
and  large  bowel  (4).  The  term  coloileitis  might  be  reserved  for  that  involvement 
of  the  terminal  ileum  which  so  frequently  accompanies  chronic  ulcerative  colitis, 
and  which  is  usually  referred  to  as  backwash  ileitis. 

It  seems  to  this  reviewer  that  no  firm  committments  need  be  made  prematurely, 
but  that  for  convenience  and  in  order  to  indicate  the  areas  of  agreement  the  term 
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regional  enteritis  is  the  most  satisfactory  one  for  indicating  the  general  nature 
of  the  granulomatous  inflammatory  disease  of  the  small  bowel  this  symposium 
is  devoted  to.  Regional  ileitis,  jejimiiis,  or  ileojejunitis  are  appropriate  sub- 
groups to  indicate  more  clearly  the  areas  of  involvement.  Combined  disease 
clearly  refers  to  the  combination  of  ulcerative  colitis  and  regional  enteritis. 
Regional  enterocolitis  or  ileocolitis  should  be  reserved  for  granulamatous  disease 
of  the  small  and  large  bowel  (if  such  an  entity  does  in  fact  exist). 

PROBLEMS  OF  ETIOLOGY  AND  PATHOGENESIS 

The  air  of  unreality  that  surrounds  the  preceding  account  of  present  day 
nomenclature  clearly  arises  from  our  ignorance  of  fundamental  mechanisms  of 
disease  production  in  this  area,  and  is  reminiscent  of  the  controversies  that 
surrounded  the  discussion  of  pulmonary  fibrosis  prior  to  the  discovery  of  the 
many  etiological  agents  capable  of  eliciting  that  pathological  reaction  in  the 
lung,  or  of  those  unknown  agents  capable  of  producing  "cirrhosis"  of  the  liver. 

Although  non-caseating  tubercle-like  granulomata  are  characteristic  if  not 
pathognomonic  histological  features  of  regional  enteritis,  the  attempts  to 
identify  this  disease  with  the  known  agents  of  other  granulomata  appear  with- 
out avail.  Known  organisms  including  the  tubercle  bacillus  and  fungi  have 
been  carefully  ruled  out.  The  clinical  feature  of  regional  enteritis  and  sarcoidosis 
are  quite  different.  The  concept  of  a  sensitization  phenomenon  being  involved 
is  so  general  and  nonspecific  as  to  allow  of  its  neither  being  ruled  in  or  out  at 
present.  Similarly,  the  identification  of  regional  enteritis  with  ulcerative  colitis, 
and  the  ascribing  of  a  psychosomatic  origin  for  both  seems  a  premature  way  of 
disposing  of  the  problem  of  etiology  of  this  unknown  disease. 

To  be  more  profitable,  speculations  regarding  the  pathogenesis  of  the  disease 
process  should  be  rooted  in  the  known  facts  of  the  natural  history  of  the  disease. 
Three  .such  facts  are  paramount:  (a)  The  vast  majority  of  patients  have  the 
initial  lesion  in  the  terminal  ileum  (up  to  80  per  cent  in  some  series) ;  (b)  diversion 
of  the  fecal  .stream  by  short  circuiting  operations  leads  in  the  majority  of  instances 
to  regression  of  the  process  in  the  excluded  areas  of  the  intestine;  and  (c)  recurrent 
lesions  in  the  overwhelming  number  of  cases  are  again  localized  in  the  new 
"terminal"  ileum.  These  facts  suggest  that  the  noxious  agent  is  present  in  the 
intestinal  stream.  They  also  suggest  that  the  agent  or  agents  may  be  water- 
soluble,  may  be  concentrated  as  the  intestinal  contents  are  propelled  through 
the  small  bowel,  and  may  become  absorbed  by  the  lymphatics  of  the  ileum 
which  are  so  rich  in  the  region  of  the  ileocecal  valve.  Here  they  may  set  up  their 
characteristic  proliferative  sclerosing  endolymphatic  reaction. 

Significant,  although  limited  experimental  attempts  to  reproduce  the  disease 
have  indicated  that  lesions  simulating  regional  enteritis  can  be  produced  by 
lymphatic  blockage  (5).  In  connection  with  the  hypothesis  proposed  above, 
the  studies  of  Chess  and  co-workers  (6)  are  of  great  interest.  These  authors  have 
produced  convincing  intestinal  and  regional  lymph  node  lesions  by  feeding 
animals  finely  divided  silicates  in  large  doses.  These  experiments  indicate  thai 
materials  present  in  the  intestinal  stream  may  enter  the  ileal  lymphatics  and 
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set  up  productive  iuHaniniatory  reactions.  To  this  may  l)e  added  the  evideii(;e 
regarding  the  tissue  reaction  to  products  of  lipolysis,  especially  stressed  by 
Cooke  and  others.  The  time  appears  to  be  drawing  close  for  a  renewed  experi- 
mental attack  on  the  pathogenesis  of  the  disease  in  teinis  of  an  eiulogenous 
intestinal  reaction. 

IMPLICATIONS  OF  P.\THOLOGY 

The  details  of  the  histopathology  of  regional  enteritis  are  the  subject  of 
another  communication  in  this  series  of  papers  and  need  not  be  discussed  at  this 
point.  However,  certain  implications  from  the  author's  point  of  view  deserve 
comment.  Just  as  the  attempt  to  I'ead  etiological  significance  into  the  inflam- 
matory granulomatous  process  has  not  yielded  significant  results,  so  also  are 
there  limitations  to  drawing  etiological  conclusions  from  the  fact  that  regional 
enteritis  is  pathologically  distinct  from  other  inflammatory  diseases  of  the  small 
and  large  bowel.  The  cumulative  weight  of  pathologists'  study  continues  to 
justify  the  original  demarcation  of  regional  ileitis  as  a  "pathologic"  entity,  and 
its  separation  from  chronic  ulcerative  colitis  on  pathologic  grounds  continues  to 
be  justified.  This  does  not  permit,  however,  any  very  firm  etiological  deductions. 

Particularly  confusing  is  the  problem,  again  touched  upon  elsewhere,  of  how 
freciuently  granulomatous  involvement  of  the  colon  coexists  with  granulomatous 
enteritis.  In  the  author's  experience  this  is  relatively  rare,  yet  a  high  incidence 
of  granulomatous  reaction  of  the  colon  has  been  reported  in  other  series  of  cases. 
Certainly,  the  ability  of  the  colon  to  react  by  granulomatous  inflammation  cannot 
be  gainsaid.  The  characteristic  difference  between  ulcerative  colitis  and  granu- 
lomatous ileitis  cannot  be  ascribed  to  this  presumed  inability  of  the  colon  to  so 
react. 

The  tendency  toward  repair  in  the  histopathology  manifested  by  a  fibrotic 
reaction  should  be  commented  on;  a  tendency  seen  most  clearly  in  the  by- 
passed bowel,  and  in  the  stenosis  which  occurs  in  ileitis,  diffuse  ileojejunitis, 
and  in  jejunitis. 

THE  CLINICAL  PROBLEM 

The  clinical  features  which  suggest  the  possibility  of  granulomatous  enteritis 
have  become  increasingly  better  known  since  the  original  syndrome  was  de- 
scribed. The  classic  features  include  low  grade  fever,  abdominal  pain,  frequently, 
although  not  invariably,  the  presence  of  mild  diarrhea,  secondary  anemia,  and 
progressi\'e  weight  loss,  together  with  the  development  of  a  mass  in  the  right 
lower  (luadrant.  The  development  of  a  fistula  between  loops  of  involved  gut  and 
the  formation  of  rectal  fistulae  round  out  the  typical  case.  The  most  significant 
addition  to  our  clinical  description  of  the  illness  has  been  the  progressive  realiza- 
tion that  the  gramdomatous  process  may  involve  every  segment  of  the  small 
bowel  and  even  the  duodenum  and  stomach  on  rare  occasions. 

Large  gaps  exist  in  our  knowledge  of  the  natural  history  of  the  disease, 
especially  of  the  \mtreated  disea.se.  Although  world-wide  in  distribution,  and 
occurring  at  all  ages  with  no  clear-cut  sex  difference,  the  actual  incidence  of  the 
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disease  is  not  known.  Asymptomatic  carriers  certainly  exist  since  on  rare  occasion 
ileal  disease  has  been  discovered  when  a  barium  enema  was  done  in  the  course 
of  a  routine  X-ray  study.  The  relation  of  the  acute  variety  of  terminal  ileitis 
seen  at  times  in  children  to  the  chronic  cicatrizing  form  is  also  unknown. 

In  regard  to  the  problem  of  localization,  there  still  remains  the  perplexing 
question  of  whether  the  disease  is  diffuse  at  first  and  localizes  only  later.  The 
hypothesis  of  widespread  initial  lesions  does  not  fit  the  known  clinical  facts  but 
might  explain  the  high  incidence  of  recurrence  following  operation  even  though 
biopsy  at  the  site  of  resection  or  by-pass  may  be  entirely  negative. 

There  is  some  evidence  upon  which  to  answer  the  question  of  spontaneous 
extension  or  regression  of  the  chronic  disease.  Extension  proximally  in  the  small 
intestine  following  clinical  diagnosis  and  radiographical  delimitation  must  occur 
with  extreme  rarity  in  the  absence  of  operative  intervention  judging  from  the 
author's  experience.  Extension  into  the  colon  does  occur  by  way  of  fistulae  and 
in  rare  instances  after  anastomotic  operations.  The  (luestion  of  spontaneous 
healing  presents  a  greater  problem.  The  tendency  for  the  acute  form  in  children 
to  heal  in  most  instances  has  indeed  thrown  some  doubt  on  the  identity  of  this 
variety  with  the  chronic  form  (7).  By  and  large  spontaneous  healing  appears  to 
be  the  exception.  Clinical  remissions,  when  they  occur,  are  not  accompanied  by 
radiographic  evidence  of  subsidence  of  the  pathologic  process.  Yet  the  po- 
tentiality of  healing  is  shown  in  the  regression  of  lesions  of  the  by-passed  intestine. 
Indeed  in  ileojejunitis  or  jejunitis  the  development  of  intestinal  obstruction 
secondary  to  fibrotic  stenosis  is  typical. 

From  the  diagnostic  point  of  view,  once  the  disease  is  suspected  on  clinical 
grounds,  radiography,  in  most  instances,  substantiates  the  diagnosis.  The 
roentgenographic  findings  are  discussed  in  full  detail  elsewhere  in  this  issue. 
The  only  comment  that  need  be  made  here  is  that  with  the  increasing  awareness 
of  regional  enteritis,  there  has  been  a  tendency  recently  towards  meagerness  of 
differential  diagnosis.  Not  all  small  bowel  disease  is  regional  ileitis.  The  dif- 
ferential diagnosis  possibilities  should  include  ileocecal  tuberculosis,  carcinoid 
tumors,  endometrial  implants,  lymphosarcoma,  intestinal  lipogranulomatosis 
(Whipple's  disease)  and  (milk)  allergy. 

In  assessing  the  pathophysiology  of  this  disease,  it  is  striking  that  in  the 
localized  form  whether  in  the  jejunum  or  in  the  more  frequent  ileal  location,  the 
amount  of  small  bowel  dysfunction  is  slight.  In  the  diffuse  form  with  widespread 
involvement  of  the  absorbing  surface  of  the  small  intestine,  however,  many  of 
the  clinical  manifestations  of  the  malabsorption  or  sprue  syndrome  may  be 
present  on  occasion.  Anemia  of  the  megaloblastic  type,  especially  when  duodenum 
and  jejunum  are  involved,  hypoproteinemia  with  edema,  hypoprothrombinemia, 
profuse  diarrhea,  steatorrhea,  electrolyte  alterations  including  clinically  overt 
tetany  may  all  be  marked  and  may  mimic  ideopathic  sprue  closely. 

The  relations  between  regional  enteritis  and  ulcerative  colitis  have  been 
touched  upon  already  in  this  discussion,  but  deserve  some  further  comment. 
Leaving  aside  the  "backwash"  superficial  ulceration  of  the  ileum  in  chronic 
ulcerative  colitis,  and  the  rare  instance  of  granulomatous  disease  of  the  ileum 
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which  ('xtciids  into  the  large  howcl,  Iruo  combined  disease  as  defined  above 
coexists  ill  about  5  per  cent  of  patients  with  regional  enteritis.  The  pathological 
diff  erences  between  these  two  illnesses  and  t  he  charact erist  ic  history  of  the  typical 
forms  of  each  prevent  any  easy  identification  of  the  two  diseases.  Yet  their 
coexistence  cannot  easily  be  dismissed  as  coincidental,  and  especially  the 
occasional  development  of  small  bowel  disease  after  ileostomy  for  chronic  ulcera- 
tive colitis.  It  seems  wise  at  present  not  to  prejudge  the  issue  by  insisting  on  t  he 
unity  of  all  inflammatory  diseases  of  the  small  and  large  bowel. 

THE  THERAPEUTIC  PROBLEM 

In  the  absence  of  specific  therapy  for  regional  enteritis,  the  therapeutic 
approach  to  the  disease  was  surgically  oriented  from  the  beginning.  "The 
restitution  to  complete  health  in  thirteen  out  of  fourteen  cases  as  the  result  of 
the  radical  resection  of  the  pathologic  pi'ocess  or  a  short  circuiting  operation 
speaks  vehementlj'  in  favor  of  the  surgical  methods  as  the  logical  successful 
therapeutic  procedure",  so  reads  the  original  report  (8).  With  the  increasing 
recognition  that  the  rate  of  recurrence  is  a  function  of  the  length  of  follow  up. 
and  with  increasing  numbers  of  recurrences,  the  approach  to  therapy  is  now  in  a 
disillusioned  phase. 

We  are  sorely  lacking  in  convincing  studies  on  the  natural  history  of  the  iion- 
surgically  treated  patient  followed  for  a  sufficiently  long  period  of  time.  Until 
this  information  is  assembled,  we  will  not  be  in  a  position  to  evaluate  accurately 
the  contribution  that  surgical  therapies  are  capable  of  making.  The  one  whole- 
some feature  of  the  swing  away  from  surgery  is  that  we  may  be  able  now  to  secure 
such  information. 

The  available  medical  therapeutic  measures  are  strictly  supportive.  Mainte- 
nance of  nutrition,  or  correction  of  nutritional  deficiencies,  control  of  pain  and 
diarrhea,  and  psychiatric  assistance  all  must  be  employed.  Sulfonamides  of  the 
succinylsulfathiazole,  phthalylsulfathizole  group  have  a  place,  perhaps  in  the 
control  of  secondary  bacterial  im  aders,  and  are  useful  in  handling  some  external 
fistulae,  especially  the  perirectal  ones.  The  effect  of  cortisone  and  corticotropin 
in  localized  regional  ileitis  has  been  on  the  whole  disappointing,  although  long 
term  studies  are  not  yet  available.  In  the  patients  with  absorption  difficulties 
due  to  widespread  involvement,  however,  these  compounds  and  especially 
hydrocortisone  have  a  useful  adjuvant  role.  Systematic  use  of  a  long  term 
sanatorium  regimen  of  rest  and  support,  similar  to  the  tuberculosis  programs  of 
the  pre-chemotherapeutic  era  have  been  advocated,  certainly  deserve  a  trial, 
but  have  not  been  reported. 

The  surgical  aspects  of  this  problem  are  authoritatively  discussed  in  this 
symposium,  here  the  problems  from  the  gastroenterologists'  point  of  view  are 
presented.  The  detection  of  a  lesion  roeiitgenographically  is  in  itself  no  indication 
for  surgery;  however,  certain  complications  are  clear  indications.  These  include 
cicatrizing  stenosis  with  obstruction,  mass  formation  and  fistulization  of  the 
small  bowel  either  to  other  loops,  bladder,  or  vagina.  In  view  of  the  tendency 
for  recurrence,  the  feeling  has  been  gradually  crystallizing  that  operation  should 
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not  l)e  performed  when  the  lesion  is  not  clearly  delineated  or  defined,  hut  should 
rather  be  deferred  until  the  pathological  process  appears  to  be  "hiu-nt  out"  or 
approaching  the  fibrotic  sclerotic  stage,  although  it  is  admittedly  difficult  to 
make  this  decision  from  clinical  or  roentgenographic  criteria.  On  the  other 
hand,  continued  activity  of  the  disease,  together  with  progressive  clinical 
deterioration  of  the  patient  despite  supportive  measures,  may  precipitate  the 
need  for  surgical  intervention. 

The  massive  extirpation  of  diffuse  disease  constitutes  a  contiiuiing  experiment 
the  final  results  of  which  are  still  to  be  evaluated,  and,  in  this  reviewer's  opinion, 
remains  as  a  trial  to  be  conducted  only  by  those  prepared  to  study  completely 
and  follow  carefully  this  therapeutic  experiment. 

Finally,  the  palliative  aspects  of  surgery  must  also  be  considered  in  their 
proper  perspective.  An  operation  which  is  followed  by  recurrence  in  some  cases 
only  after  five,  ten,  or  even  nineteen  years  has  a  place  in  the  management  of  a 
baffling  clinical  problem. 
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PEDIATRIC  PROFILES* 


Henry  Koplik 

Almost  every  physician,  the  world  over,  is  familiar  with  "Koplik's  spots"  as 
a  sign  of  incipient  measles,  yet  very  few  know  who  Henry  Koplik  was,  when  he 
lived,  and  what  he  stood  for  in  the  history  of  pediatrics.  No  American  active 
durinfj;  the  last  decade  of  the  nineteenth  century  and  the  early  years  of  the 
twentieth  century  did  more  for  the  advancement  of  pediatrics  in  the  United 
States  than  Henry  Koplik.  Though  his  name  will  be  carried  down  the  years  by 


Henry  Koi'lik 
(1858-1927) 


his  discovery  of  the  pathognomonic  sign  of  measles,  his  fame  will  rest  not  only 
on  that  discovery  l)ut  on  two  other  very  important  contributions — his  founding 
the  first  baby  health  station  and  his  emphasis  on  the  laboratory  in  connection 
with  clinical  medicine.  That  his  importance  was  recognized  during  his  lifetime 
is  well  illustrated  by  the  estimates  of  two  of  his  contemporaries.  Dr.  J.  J.  Walsh 
opens  his  biographical  sketch  of  Koplik  in  The  History  of  Medicine  in  New  York, 
published  in  1919,  as  follows:  "Henry  Koplik,  M.D.,  eminent  New  York  phy- 

*  Hei)iiiite<i  from  The  .Journal  of  Pediatric.'*,  46:  119,  19.55. 
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siciaii,  has  had  an  oii\  ial)le  career.  As  a  foremost  specialist  in  diseases  of  children 
in  this  country,  and  former  president  of  the  American  Pediatric  Society,  Dr. 
Koplik  enjoys  a  reputation  not  only  co-extensiv'e  with  this  country,  but  one 
that  extends  to  Europe  as  well.  As  an  exponent  of  Preventive  Medicine,  as  dis- 
coverer of  what  has  since  been  known  as  the  'Koplik's  Spots,'  and  as  the  founder 
in  America  of  the  first  milk  depots  known  to  the  profession  as  the  'Gouttes  de 
Lait,'  out  of  which  grew  the  universal  idea  of  milk  depots  now  in  existence 
throughout  the  world,  and  as  head  of  the  Good  Samaritan  Dispensary  for  fif- 
teen years,  the  largest  pediatric  clinic  ever  conducted  in  America,  Dr.  Koplik 
has  had  a  career  not  easily  paralleled  in  the  lives  of  contemporary  medical  men, 
not  only  for  its  broadly  beneficent  and  humane  character,  but  as  well  for  the 
distinctions  attained  in  his  chosen  field  of  practice."  In  an  obituary,  written  in 
1927  for  the  New  York  Academy  of  Medicine,  Dr.  Emanuel  Libman  wrote: 
"Personally  I3r.  Koplik  was  a  man  of  distinguished  appearance  and  dignified 
bearing.  Whenever  he  discussed  a  presentation  at  a  meeting,  all  eyes  were  at 
once  turned  to  him,  and  all  realized  that  they  would  hear  a  carefully  worded 
and  authoritatively  expressed  statement,  based  upon  his  own  experience  and  his 
own  views.  In  more  intimate  contacts  one  was  impressed  and  attracted  by  his 
sparkling  mind,  his  great  knowledge  and  his  goodly  store  of  anecdotes  and  hu- 
morous stories.  He  was  himself  the  kind  of  man  concerning  whom  numerous 
anecdotes  spring  up.  Some  of  these  will  no  doubt  be  preserved." 

Henry  Koplik  was  born  in  New  York  City  on  October  28,  1858.  He  received 
the  degree  of  A.B.  from  the  College  of  the  City  of  New  York  and  M.D.  from 
the  College  of  Physicians  and  Surgeons  of  Columbia  University  in  1881  where 
he  won  the  Harsen  Prize  awarded  only  to  students  of  exceptional  ability.  Fol- 
lowing an  internship  at  Bellevue  Hospital  in  New  York  he  spent  several  years 
studying  abroad  in  Berlin,  Vienna,  and  Prague.  This  was  long  before  Abraham 
Flexner  made  his  famous  trip  to  Europe,  whence  he  brought  back  so  many  ideas 
that  helped  to  revolutionize  medical  education  in  the  United  States.  Koplik,  too, 
was  greatly  influenced  by  his  European  training  and  later  in  life  made  numerous 
trips  abroad  during  the  summer  months,  visiting  hospitals  and  clinics  and  ex- 
changing views  with  the  many  great  European  pediatricians  of  that  era,  bringing 
back  to  America  many  of  the  innovations  he  had  seen  abroad. 

On  returning  from  his  student  years  to  New  York  in  1886  he  started  to  prac- 
tice and  the  following  year  was  appointed  attending  physician  to  the  Good  Sa- 
maritan Dispensary,  located  in  the  lower  east  side  of  Manhattan,  one  of  the 
most  crowded  slum  districts  of  the  city.  Here  he  built  up  an  extremely  large 
outpatient  clinic  which  became  famous  with  its  wealth  of  material  as  a  model 
for  the  dispensary  care  of  infants  and  children.  With  the  financial  help  of  prom- 
inent philanthropists,  he  started  there  what  we  now  know  as  a  baby  health 
station.  Not  only  were  the  infants  examined,  both  the  well  and  the  sick,  but 
proper  formulas  were  prescribed  and  distributed  to  the  mothers.  It  is  interesting 
to  read  in  the  newspapers  of  the  day  and  see  what  great  publicity  this  novel 
form  of  prophylactic  medicine  received.  When  a  drive  was  on  for  more  funds 
for  this  rapidly  growing  institution,  the  Sunday  edition  of  the  New  York  World 
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ill  .luiic,  ISili),  (hnoted  almost  an  entire  pa^e  to  pictures  and  descriptions  of  the 
clinic.  The  accompanying-  table,  (jiioted  from  a  leaflet,  distributed  to  obtain  fi- 
nancial aid,  is  interestiufi;  to  show  the  rapidity  with  which  tfie  new  idea  took 
hold  and  how  the  clinic  grew. 


Record  of  first  ten  years'  work  of  milk  depot  of  Good  Samaritan  Dispensary 


Year 

Bottles  Supplied 

Children  Supplied 

1889 

7,000 

137 

1891 

44,111 

574 

1892 

57,. 371 

700 

1893 

70,068 

976 

1894 

70,705 

720 

1895 

75,550 

932 

1896 

96,311 

766 

1897 

155,989 

1,064 

1898 

298,674 

1,204 

From  six  to  eight  bottles  of  milk  a  day  were  dispensed  per  infant,  depending 
on  the  doctor's  orders.  Six  bottles  sold  for  eight  cents;  the  deposit  on  the  bottle 
was  three  cents  and  on  the  rubber  stopper  was  one  cent.  About  200  free  bottles 
were  dispensed  daily  and  on  Saturdays  the  number  ran  as  high  as  2,000.  When 
one  considers  that  the  milk  had  to  be  kept  refrigerated,  that  the  formulas  had 
to  be  prepared,  that  the  bottles  had  to  be  cleaned  and  sterilized,  and  that  care- 
ful records  had  to  be  kept  of  the  financial  side  of  the  enterprise  as  well  as  of  the 
medical  condition  of  the  child,  one  stands  in  awe  of  the  man  who  could  success- 
fully manage  such  an  undertaking.  He  must  have  been  a  genius  at  organization. 
Koplik  has  told  the  story  of  the  foundation  of  this  clinic  in  an  article  published 
in  1914  under  the  title  "The  History  of  the  First  Milk  Depot  or  Gouttes  de  Lait 
With  Consultations  in  America"  (J.  A.  M.  A.  50:  1574,  1914). 

It  was  also  at  the  Good  Samaritan  Dispensary  that  the  enanthem  on  the 
buccal  mucosa  of  measles  cases  was  discovered.  The  description  of  the  pathog- 
nomonic "spots"  first  appeared  in  the  Archives  of  Pediatrics  published  in  New 
York  in  189G  in  an  article  entitled  "The  Diagnosis  of  the  Invasion  of  Measles. 
From  a  Study  of  the  Exanthem  as  it  Appears  on  the  Buccal  Membrane."  Herein 
a  long  and  careful  description  of  the  sign  and  its  great  significance  as  a  diag- 
nostic aid  was  clearly  set  forth,  but  curiously  enough,  the  medical  profession  did 
not  seem  to  realize  its  importance.  A  second  article  in  the  Medical  Record  in  1898 
and  then  a  third  one  in  the  Medical  News  in  1899  finally  aroused  physicians; 
publications  here  and  abroad  corroborated  Koplik's  findings  and  confirmed  the 
great  value  and  significance  of  his  discovery.  Under  the  title  "Some  Pediatric 
Eponyms.  III.  Koplik's  Spots,"  W.  R.  Bett  (Brit.  J.  Child.  Dis.  28:  127,  1931) 
gives  an  interesting  account  of  this  struggle  for  recognition. 

Koplik's  articles  on  his  sign  exemplify  one  of  his  most  striking  character  traits, 
namely,  his  indomitable  perseverance  and  his  forcible  will  to  carry  through  any 
undertaking  he  had  once  begun,  regardless  of  whatever  obstacles  and  difficulties 
might  stand  in  his  way. 
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Mrs.  Biermaii,  Dr.  Koplik's  daughter,  tells  an  amiLsing  story  of  how,  when 
her  mother  took  her  and  her  two  brothers  to  Europe  on  a  German  steamer,  one 
of  the  boys  took  sick  and  she  asked  the  ship's  doctor  to  have  a  look  at  him. 
This  very  pompous  yovnig  physician  demonstrated  to  her  some  lesions  in  the 
boy's  mouth  which  he  told  her  were  "Kopliksche  Fleckeii,"  a  recently  discovered 
sign  of  measles.  There  was  considerable  excitement  when  the  doctor  was  told 
that  the  boy  was  the  son  of  the  discoverer. 

Koplik's  interest  in  the  laboratory  as  an  aid  in  the  practice  of  pediatrics  was 
probably  accjuired  in  Europe,  for  early  in  his  career  in  New  York  he  established 
a  laboratory  at  his  own  expense  in  the  Good  Samaritan  Dispensary.  Here  he 
not  only  did  clinical  pathology  for  the  sick  patients  but  also  carried  on  original 
bacteriological  research.  Among  one  of  his  findings  was  that  of  a  small  bacillus 
obtained  from  the  sputum  of  whooping  cough  cases  and  grown  on  media  enriched 
with  human  blood.  This  he  belie\'ed  was  the  etiological  agent  of  pertussis  and 
was  published  as  such  in  1892.  Referring  to  this,  Emanuel  Libman,  himself  an 
expert  bacteriologist,  says,  "At  that  time  differential  immunologic  methods  were 
not  available,  and  for  that  reason  a  strict  comparison  with  the  organism  of 
Bordet-Gengou  cannot  now  be  drawn.  The  bacillus  of  Koplik  seems,  however, 
to  conform  to  that  of  Bordet  and  Gengou."  In  the  days  when  this  work  was 
done,  there  were  not  many  children's  dispensaries  in  America  where  clinic  and 
laboratory  worked  so  closely  hand  in  hand.  Libman  also  says,  "Because  of  his 
[Koplik's]  interest  in  scientific  pursuits,  he  early  attracted  the  attention,  admira- 
tion and  support  of  such  men  as  Adami,  Jacobi,  Osier  and  Welch."  In  the  early 
part  of  his  career  he  was  very  close  to  Jacobi.  In  fact,  the  latter  entrusted  to  him 
much  of  the  preparatory  work  for  his  classical  monograph  on  diseases  of  the 
thymus. 

As  a  clinician  Koplik  was  a  real  master.  He  coukl  size  up  a  case  in  a  few  min- 
utes, and  when  he  had  finished  his  physical  examination,  there  was  rarely  any- 
thing that  had  escaped  his  acute  senses.  At  a  time  when  there  was  no  x-ray  to 
control  clinical  findings,  the  physician  was  much  more  dependent  on  auscultation 
and  percussion  in  making  diagnoses  of  intrathoracic  conditions  than  he  is  today 
and  he  therefore  became  much  more  expert  in  the  use  of  these  diagnostic  means. 
His  delicate  percussion  of  a  young  infant's  chest  was  performed  with  the  artistry 
of  a  pianist,  and  I  recall  his  particular  skill  in  diagnosing  in  the  very  young  the 
presence  of  empyema,  then  a  very  common  disease. 

After  some  years  as  adjunct  visiting  physician  to  the  children's  wards  of  the 
Mount  Sinai  Hospital,  Koplik  was  appointed  attending  pediatrician,  a  position 
he  held  for  twenty-five  years.  His  conducting  of  this  service,  where  as  intern  and 
later  as  house  physician  I  first  had  contact  with  him,  gave  one  an  excellent  in- 
sight into  his  character  and  habits.  In  the  hospital  Dr.  Koplik  was  a  medical 
czar.  His  will  was  law  and  he  brooked  no  interference.  The  men  on  the  house 
staff  were  literally  afraid  of  him,  yet  they  respected  his  medical  ability  and  his 
knowledge  to  such  an  extent  that  they  welcomed  the  chance  to  work  under  him. 
Rounds  were  conducted  with  the  greatest  formality  and  woe  to  him  who  ap- 
peared late.  He  himself  arrived  at  the  hospital  every  day  promptly  at  8:30  in 
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the  morning,  wearing  a  frock  coat  and  a  liigh  silk  iiat.  Koplik  was  a  luuidsome 
man  with  pointed  beard,  a  inoustaclie,  and  l)ushy  eyebrows  o\'erhanging  a  pair 
of  flashing  dark  eyes.  In  what  looked  like  holiday  attire  he  miuW  (|uite  an  im- 
pression and  inspired  people  with  real  awe.  After  donning  a  white  coat,  he  would 
appear  on  the  wards  where  nurses  and  doctors  immediately  rose  and  rounds 
proceeded  with  military-like  precision.  I  cannot  recall  his  praising  anyone  on 
his  staff  but  he  did  not  hesitate  to  criticize  and  "call  us  down"  if  we  were  lax 
in  any  procedure  or  made  some  error  in  the  handling  of  a  ease.  He  could  make 
you  feel  very,  very  small.  ()n  one  occasion  he  stopped  at  an  empty  bed  and  asked 
where  the  baby  was  who  had  been  in  the  bed  on  the  previous  day.  The  child 
had  been  moribund  with  a  hopeless  disease  and  the  house  physician  reported 
that  he  had  died  during  the  night,  to  which  Koplik  replied,  "Another  death  to 
your  credit,  Doctor,"  and  moved  on  to  the  next  bed. 

The  position  of  intern  on  the  pediatric  wards  was  an  arduous  one,  for  fifty 
years  ago  there  were  no  technicians  and  all  the  clinical  work  was  done  by  the 
interns.  We  had  many  cases  of  typhoid  fever  on  the  ward  and  Dr.  Koplik  made 
it  a  rule  that  during  the  height  of  the  disease  each  child  was  required  to  have  a 
blood  count  daily — cjuite  a  chore,  which  some  of  us  performed  by  coming  to  the 
wards  early  and  getting  the  counts  done  before  breakfast.  Our  chief  was  meticu- 
lous about  ward  cross-infections  and  separated  the  beds  of  the  typhoid  cases 
from  the  remainder  of  the  patients  by  movable  stanchions  connected  by  cords, 
so  that  their  beds  were  roped  off.  In  this  way  doctors  and  nurses  were  reminded 
to  take  the  necessary  precautions  against  spreading  the  disease. 

How  strict  and  rigid  the  ward  routine  was  is  well  illustrated  by  the  following 
incident:  I  was  in  charge  of  one  of  the  pediatric  dispensaries  and  one  afternoon 
had  a  case  admitted  from  the  clinic  to  the  ward  for  diagnosis.  Next  morning  in 
the  enthusiasm  of  youth,  I  went  to  the  ward  where  I  had  recently  been  house 
physician,  pricked  the  boy's  finger,  and  took  a  blood  spread  to  study  at  my 
leisure  in  my  office.  In  some  way  Dr.  Koplik  was  informed  of  this  infraction  of 
the  rules  and  I  was  reprimanded  by  his  saying  to  me  in  no  uncertain  terms,  "I 
want  you  to  know,  young  man,  that  every  drop  of  blood  in  this  ward  belongs  to 
me." 

As  is  so  often  the  case  under  such  circumstances,  there  is  bound  to  be  a  reac- 
tion at  some  time,  when  discipline  breaks  down  and  everybody  has  a  good  laugh. 
We  had  on  the  ward  an  infant  suffering  from  tetanus  who  showed  a  typical  "risus 
sardonicus."  The  child  died  and  on  the  chart  Dr.  Koplik  found  a  nurse's  final 
note  which  even  he  could  not  take  seriously:  "The  baby  smiled  and  went  to 
Heaven."  As  I  recall,  no  one  was  reprimanded. 

On  his  trips  abroad  during  the  summer  Koplik  investigated  and  reported  in 
great  detail  the  various  measures  used  to  prevent  ward  infections.  New  type  of 
ward  construction  for  children's  hospitals  in  use  in  France  and  Germany  that 
he  approved  of  were  introduced  into  America.  He  laid  particular  stress  on  the 
importance  not  only  of  the  physical  setup  of  the  wards  (cubicles,  isolation  rooms, 
etc.),  but  also  of  the  necessity  of  having  ade(|uate  and  well-trained  personnel. 
He  constantly  impressed  his  staff  with  the  fact  that  every  child  must  have  a 
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most  thorough  physical  examination  before  he  was  admitted  to  the  ward.  Fifty 
years  ago  gonorrheal  vaginitis  in  infants  and  young  girls  was  a  common,  highly 
contagious  disease  which  tended  to  very  rapid  spread  through  the  hospital. 
Koplik  laid  down  the  most  rigid  rules  and  regulations  for  its  control  and  as  a 
result  was  able  to  keep  his  wards  fairly  free  from  this  disease. 

Besides  his  papers  on  ward  hygiene  and  disea.se  control,  Koplik's  clinical  pub- 
lications covered  a  wide  range  of  subjects — poliomyelitis,  cerebrospinal  menin- 
gitis, the  etiology  of  empyema,  sporadic  cretinism,  streptococcus  osteomyelitis, 
mongolism,  pylorospasm  and  congenital  pjdoric  stenosis,  chronic  arthritis,  pneu- 
monia and  typhoid  fever.  Libman  refers  especially  to  the  great  value  of  Kop- 
lik's studies  and  publications  on  diphtheria  in  which  he  emphasized  the  impor- 
tance of  the  differential  diagnosis  of  the  cases  resembling  simple  sore  throats 
and  their  rapid  bacteriological  diagnosis.  In  1902  he  published  a  book,  Diseases 
of  Infancy  and  Childhood,  of  which  he  was  ^'ery  proud.  It  went  through  four 
editions  and  he  spent  a  great  deal  of  time  and  effort  in  keeping  it  up  to  date, 
spending  many  evenings  in  collecting  new  items  and  subjects  to  be  incorporated 
into  the  next  editions. 

As  the  result  of  his  prominence  in  New  York  medicine,  his  practice  grew  by 
leaps  and  bounds  and  he  was  busy  every  day,  seeing  large  numbers  of  children 
in  consultation  both  in  his  office  and  in  the  city  and  its  environs.  He  lived  and 
practiced  in  the  same  house,  a  brownstone  high-stoop  house  on  east  Sixty-second 
Street,  where  on  a  Saturady  he  commonly  saw  forty  to  fifty  patients.  A  day 
when  he  only  saw  fifteen  to  twenty  patients  was  considered  a  "bad  day."  He 
never  had  a  physician  to  help  him  in  his  office.  On  a  day  when  the  office  was 
busy,  it  was  not  uncommon  to  see  women  sitting  on  the  steps  of  the  house,  some 
of  them  nursing  their  babies,  the  waiting  room  being  too  small  for  the  crowd. 
Taxi  drivers  anxious  to  pick  up  fares  parked  in  front  of  the  house  like  at  a  hack 
stand. 

I  had  an  amusing  personal  experience  which  perhaps  partly  helps  to  explain 
this  huge  practice.  A  woman,  who  I  thought  was  a  loyal  patient  of  mine,  told 
me  that  she  had  taken  her  son  to  Dr.  Koplik,  although  the  child  was  quite  well. 
Surprised  at  this,  I  infjuired  why  she  had  done  this,  and  was  told  that  the  grand- 
mother believed  "that  every  New  York  child  should  be  seen  by  Dr.  Koplik  at 
least  once." 

As  a  consultant,  Koplik  was  very  helpful  to  the  physician.  By  his  looks  and 
bearing  and  by  his  authoritative  way  of  speaking  and  discussing  the  case  he 
inspired  real  confidence  in  the  patient's  family.  Occasionally  he  would  inject  a 
note  of  sardonic  humor  as  in  an  instance  when  I  called  him  in  consultation  to 
see  a  very  sick  pneumonia  patient.  At  the  bedside  he  inquired  whether  I  was 
giving  digitalis,  and  when  I  answered  in  the  affirmative,  he  asked  what  brand 
I  was  using.  It  told  him  that  I  was  giving  Sciuibb's  digitalis,  whereupon  he  said, 
"You  should  use  Upsher-Smith's."  When  I  replied  that  I  had  never  heard  of 
that  brand,  he  answered,  seemingly  (luite  seriously,  "It  is  only  used  in  consulta- 
tions." One  never  quite  knew  whether  he  was  laughing  with  you  or  at  you. 

With  the  onus  of  his  writing  and  lecturing,  his  hospital  work,  and  his  huge 
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practice,  Koplik  had  little  time  for  reacreation  or  family  life.  He  had  no  hobbies 
at  all  and  devoted  his  entire  ener{i;y  to  his  medical  life.  He  was  deeply  devoted 
to  his  wife,  who  was  a  great  help  to  him  and  was  always  at  his  beck  and  call. 
Their  social  life  was  very  limited;  they  had  only  an  occasional  dinner  party  and 
rarely  went  to  theaters  or  concerts.  Of  their  children  only  one  now  survives,  a 
daughter,  Mrs.  Rosalie  Bierman,  of  Norwalk,  Connecticut.  The  younger  son 
died  at  college  at  the  age  of  seventeen,  after  his  father's  death.  The  older  son, 
Lewis,  became  a  physician  and  had  an  interesting  though,  unfortunately,  brief 
career.  He  taught  for  a  time  at  Harvard  Medical  School,  worked  in  pathology 
at  the  Mount  Sinai  Hospital,  and  having  to  give  up  practice  on  account  of  a 
heart  attack,  obtained  a  fellowship  in  public  health  at  Johns  Hopkins.  He  died 
at  the  age  of  thirty-eight. 

In  1925,  after  leaving  Mount  Sinai  Hospital,  Henry  Koplik  gave  his  entire 
time  to  his  practice  and  insisted  on  working  in  spite  of  a  serious  cardiac  ailment 
which  finally  caused  his  death  on  April  30,  1927. 

During  his  life  Koplik  had  been  elected  to  medical  societies,  both  American 
and  foreign.  He  w^as  one  of  the  founders  of  the  American  Pediatric  Society  and 
at  one  time  was  its  president.  His  interest  in  child  welfare  resulted  in  his  being 
appointed  to  many  committees  dealing  with  child  health.  "A  source  of  great 
gratification  to  him  was  his  appointment  as  a  member  of  the  Permanent  Com- 
mission of  the  International  Association  of  child  welfare  and  gouttes  de  lait" 
(Libman). 

In  his  will  he  beciueathed  810,000  to  ^Nlount  Sinai  for  use  in  child  care  and 
$15,000  to  Columbia  University  to  found  a  scholarship  for  students  of  pediatrics. 

Henry  Koplik's  place  in  the  development  of  American  Pediatrics  is  a  signifi- 
cant one.  His  contributions  were  so  varied  that  it  is  difficult  to  state  which  was 
of  most  value.  Of  great  importance  is  the  element  of  prophylaxis  which  he 
stressed  in  the  conduct  of  his  milk  station.  When  one  recalls  how  the  infants  of 
the  poor  were  decimated  by  "summer  diarrhea"  and  literally  how  many  thous- 
ands of  babies  were  saved  by  the  clean  milk  and  the  prophylactic  care  they  re- 
ceived at  his  hands,  I  think  that  this  must  be  his  chief  claim  to  fame. 

I  wish  to  express  my  indebtedness  to  Dr.  Koplik's  daughter,  Mrs.  Rosalie 
Kopliii  Bierman,  for  putting  at  ni>'  disposition  a  collection  of  clippings  and  documents 
which  were  of  value  in  compiling  this  article. 


Murray  H.  Bass 


ROENTGEN  PELVIMETRY:  EVALUATION  OF  THE  PELVIC  CAVITY 


BERNARD  S.  WOLF,  M.D. 
A'ew)  York,  N.  Y. 

Roentgen  pelvimetry  has  proved  to  be  a  useful  tool  in  predicting  the  outcome 
of  labor  (1,  2).  Its  greatest  success  has  been  in  recognizing  difficulty  at  the  inlet, 
i.e.  in  engagement.  Predictions  as  to  the  capacity  of  the  pelvic  cavity,  i.e.  the 
"mid-pelvis"  or  "mid-plane",  have  been  less  reliable.  The  feasibility  of  engage- 
ment can  be  determined  by  trial  or  test  labor  with  little  danger  to  mother  or 
fetus.  Caesarean  section  and  difficult  forceps  extraction  due  to  mid-pelvic  dis- 
proportion are,  however,  associated  with  greater  infant  and  maternal  morbidity. 
The  effort  to  recognize  and  measure  pertinent  pelvic  diameters  within  the  pelvic 
cavity  is  therefore  of  considerable  practical  importance. 

One  of  the  chief  stumbling  blocks  in  correlating  roentgen  measurements  with 
the  clinical  course  of  labor  is  the  difficulty  in  determining  the  size  of  the  per- 
tinent fetal  head  diameters.  Moreover,  predictions  as  to  head  size  based  on  ob- 
servations made  several  weeks  before  term  are  uin-eliable.  If  difficulty  is  antici- 
pated because  of  clinical  findings,  pelvimetry  is  u.sually  recjuested  prior  to  term. 
The  adequacy  of  the  particular  pelvis  must  then  be  based  on  the  assumption 
that  the  fetal  head  at  term  will  be  of  average  size  and  shape  and  of  average 
moldability.  It  is  also  as.sumed  that  the  forces  of  labor  will  be  satisfactory,  that 
the  soft  tissues  will  create  no  special  problem  and  that  the  mechanism  of  labor 
will  be  optimum.  These  assumptions  must  be  checked  by  clinical  observations 
and  perhaps  roentgen  methods  (f),  during  the  course  of  labor  in  particular 
problem  cases.  Antenatal  roentgen  pelvimetry  may  be  considered  successful  if 
it  can  correctly  predict  that  delivery  per  vaginam  of  an  average  fetal  head  is 
possible  without  excessive  molding  and  without  serious  damage  to  the  pelvic 
soft  tissues. 

Measurements  of  the  various  diameters  described  below  were  made  by  the 
telepelvimetry  methods  previously  described  (3).  However,  any  of  the  standard 
methods  of  pelvimetry  are  equally  applicable.  An  essential  feature  of  the  exam- 
ination is  the  Chassard-Lapine  "outlet"  view  with  the  subpubic  arch  parallel  to 
the  film.  With  a  target-film  distance  of  6  feet  and  a  table-top  film  distance  of 
two  inches,  the  correction  factor  for  the  plane  of  the  subpubic  arch  is  96  per  cent. 
The  use  of  a  single  correction  factor  for  all  cases  is  particularly  suitable  in  this 
projection  because  of  the  short  object-film  distances  involved.  Correction  factors 
for  various  target-film  distances  are  easily  calculated  on  the  basis  that  the  sub- 
pubic arch  is,  on  the  average,  one  inch  above  the  table-top.  For  example,  with 
a  target-film  distance  of  4  feet  and  table-top  to  film  distance  of  2  inches,  the 
correction  factor  may  be  taken  as  94  per  cent.  Incidentally,  the  conventional 
X-ray  table  may  be  used  to  obtain  the  Chassard-Lapine  view  by  having  the 
patient  sit  on  the  edge  of  the  table  and  by  off-setting  the  cassette  in  the  Bucky 
tray.  The  Bucky  tray  may  also  be  pulled  out  since  the  patient's  legs  must  be 
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.separated  to  allow  lier  t-o  l)eiid  over  as  far  as  possible.  It  is  (*onvenient  to  support 
the  patient's  feet  on  a  wide  stool.  The  lateral  projection  is  usually  taken  with 
the  patient  standing.  If  this  view  is  taken  with  the  patient  lying  down,  care  is 
taken  that  the  thighs  are  extended  in  order  not  to  obscure  the  symphysis  and 
the  subpubic  arch. 

The  average  fetal  head  at  term  may  l)e  considered  to  have  appro.ximately 
equal  bony  biparietal  and  suboccipito-bregmatic  diameters,  each  measuring 
9.3  centimeters.  A  sphere,  9.3  centimeters  in  diameter,  may  thus  be  considered 
a  geometrical  I'epresentation  of  the  well-flexed  term  fetal  head.  If  the  average 
scalp  thickness  of  3  millimeters  is  added,  the  sphere  has  a  diameter  of  9.9  centi- 
meters. It  seems  likely  that  3  to  4  millimeters  of  molding  may  not  be  objection- 
able. A  sphere  9.5  centimeters  in  diameter  would  then  repre.sent  a  well-flexed, 
well-molded  term  fetal  head.  This  figure  places  a  lower  limit  to  any  pelvic 
diameter  which  must  accept  the  full  width  of  the  fetal  head.  The  actual  diameters 
must  lie  greater  than  this  by  the  thickness  of  the  maternal  soft  tissues  which 
cannot  be  completely  compressed  or  displaced  beyond  the  bony  limits  of  the 
pelvis.  The  "critical"  values  for  specific  pelvic  diameters  noted  below  are  em- 
pirical, based  on  experience  with  primipara.  In  multipara  with  previously 
stretched  soft  tissues,  the  critical  values  are  smaller  by  as  much  as  5  to  7  milli- 
meters. These  "critical"  values  are  useful  as  guides  or  benchmarks.  They  must 
be  conceived  of  as  representing  a  transitional  range  from  no  difficulty  in  any 
case  to  difficulty  in  all  cases.  The  width  of  the  range,  or  the  abruptness  of  the 
transition,  varies,  dependent  on  the  specific  diameter  under  consideration  (4). 

The  pelvic  cavity  (Fig.  1)  may  be  divided  into  upper  and  lower  portions.  The 
superior  limit  is  the  pelvic  brim  or  true  inlet.  A  plane  through  the  lower  margin 
of  the  symphysis  pubis  parallel  to  the  brim  may  be  used  as  an  arbitrary  demai-ca- 
tion  between  upper  and  lower  portions.  The  inferior  limit,  or  pehic  outlet,  is  a 
plane  through  the  lower  end  of  the  sacrum  and  the  points  of  attachment  of  the 
sacro-tuberous  ligaments  to  the  ischial  tuberosities.  The  posterior  boundary  is 
the  sacmm.  The  anterior  boundary  of  the  upper  part  of  the  pelvic  ca\  ity  is  the 
posterior  svnface  of  the  symphysis.  The  anterior  boundary  of  the  lower  part  is 
the  plane  of  the  subpubic  arch.  This  plane  is  determined  by  the  pubic  rami 
forming  the  upper  part  of  the  arch  and  is  extended  downward  and  backward  as 
a  straight  line  instead  of  following  the  ischial  tuberosities.  The  ascending  rami 
of  the  ischia  forming  the  lf)wer  part  of  the  subpubic  arch  are  actually  part  of  the 
anterior  and  inferior  boundaries. 

The  boundaries  of  the  pelvic  cavity  have  been  intentionally  described  in 
rather  loose  fashion  since  there  is  no  general  agreement  as  to  the  anatomical 
details.  It  is  recognized  that  the  bony  brim  of  the  pelvis  is  not  in  a  single  plane 
and  that  the  sacral  continuation  of  the  iliopectineal  lines  is  behind  and  above 
the  brim.  The  "minimum  antero-posterior  diameter  of  the  inlet"  usually  extends 
from  the  symphysis  to  the  sacral  promontory  and  lies  above  the  bony  brim.  A 
critical  value  of  10.3  centimeters  is  useful  for  this  minimum  antero-posterior 
diameter.  A  suitable  antero-posterioi-  diameter  of  the  .superior  portion  of  the 
pelvic  cavity  may  be  measured  between  the  middle  of  the  posterior  aspect  of 
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Fig.  1.  Boundaries  of  the  pelvic  cavity.  AB  represents  a  plane  through  the  bony  brim  or 
"true"  inlet.  CD  is  a  plane  parallel  to  AB  through  the  lower  border  of  the  symphysis.  EF  is 
a  plane  through  the  lower  end  of  the  sacrum  and  lower  margins  of  the  ischial  tuberosities. 
The  lower  margins  of  the  tuberosities  are  chosen  as  the  tangent  i)oints  of  lines  drawn  from 
E.  Point  F  is  the  mid-point  between  the  corresponding  points  of  the  two  sides.  (The  use  of 
such  mid-points  is  necessarj'  since  the  two  sides  of  the  pelvis  rarely  overlap  exactly.) 
Point  G  is  the  "spine"  point;  point  H  the  "notch"  point.  Line  XT,  or  rather  the  plane  indi- 
cated by  this  line  is  drawn  through  the  antero-medial  margins  of  the  descending  pubic 
rami — actually  through  the  mid-points  between  the  pubic  rami  of  the  two  sides.  The  poste- 
rior aspect  of  the  symphysis  and  this  "subpubic"  plane  are  the  anterior  boundaries  of  the 
pelvic  cavity.  The  posterior  boundary  is  the  anterior  aspect  of  the  sacrum.  The  pelvic  cavity 
may  be  considered  to  consist  of  upper  and  lower  portions  separated  liy  the  plane  CD. 
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the  symphysis  and  the  upper  sacral  concavity  along  a  line  approximately  parallel 
to  the  bony  brim  (Fig.  2).  A  critifal  value  for  this  diameter  is  about  11.3  centi- 
meters. Since  this  antero-postorior  diameter  extends  into  the  upper  sa(;ral  con- 
cavity, a  "well-curved"  sacrum  as  well  as  a  posteriorly  directed  sacrum  is  indi- 
cated by  a  large  value.  The  most  useful  transverse  diameter  applicable  to  this 
region  is  the  so-called  available  or  mid-transverse  diameter  of  the  inlet  (5) 
(Fig.  3),  also  with  a  critical  value  of  11.3  centimeters.  The  shape  of  the  upper 


Fig.  2.  Pelvic  cavity  measurement.s  taken  from  the  lateral  projection.  Line  A  is  drawn 
from  the  mid-point  of  the  posterior  surface  of  the  symphj-sis  parallel  to  the  true  inlet.  This 
diameter  is  the  antero-posterior  diameter  of  the  superior  portion  of  the  pelvic  cavity.  Line 
B  is  drawn  from  the  spines  to  the  closest  point  of  the  symphysis.  It  is  a  first  approximation 
of  the  space  available  in  front  of  the  spines.  Line  C  is  drawn  between  the  notch  point  and 
the  closest  point  of  the  lower  sacrum — the  notch-to-sacrum  distance.  This  distance  is  used 
as  an  approximate  measure  of  posterior  space  in  the  lower  pelvis  to  determine  whether  more 
accurate  measurement  is  required.  Ijine  D  is  the  minimum  distance  between  the  lower 
sacrum  and  the  lower  symphysis — "the  pubosacral"  or  "pubosacrococcygeal"  diameter. 
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Fig.  3.  Antero-posterior  view  of  jjolvis  with  patient  supine,  taken  at  a  target -film  distance 
of  6  feet.  Spines  and  adjacent  bony  contours  emphasized.  The  "mid-transverse  diameter  of 
the  inlet"  in  this  projection  is  located  two  to  three  millimeters  behind  the  superior  margins 
of  the  acetabula  (ol.  This  is  sufficiently  accurate  for  clinical  i)urposes  and  is  easily  checked 
on  the  Thorn's  view  of  the  inlet  (3).  The  "internotch"  diameter  is  the  maximum  transverse 
diameter  in  front  of  the  spines  (6,  7).  The  "white  lines"  or  "linea  innominata"  converge 
inferiorly  and  would  appear  to  converge  more  markedly  at  shorter  target -film  distances. 

pelvic  cavity  is  essentially  the  shape  of  the  entrance  to  the  pelvis  as  seen  in  the 
routine  inlet  or  Thorn's  projection. 

As  indicated  above,  critical  antero-posterior  and  mid-transverse  diameters  in 
the  upper  pelvic  cavity  are  each  11.3  centimeters.  In  the  lower  portion  of  the 
pelvic  cavity,  similar  critical  diameters  appear  to  be  le.ss — about  10.3  centimeters. 
The  reasons  for  this  are  not  entireh^  clear  but  presumably  related  to  the  circum- 
stances that  the  bony  ring  of  the  lower  pelvic  (•a\-ity  is  incomplete  and  that 
flexion  and  molding  of  the  head  are  more  marked.  A  sphere  10.3  centimeters  in 
diameter  may  be  u.sed  as  a  geometrical  approximation  to  the  bonj^  fetal  head 
plus  surrounding  fetal  and  maternal  soft  tissues.  To  accept,  such  a  sphere,  the 
minimum  distance  between  the  lower  posterior  siuiace  of  the  symphysis  and  any 
part  of  the  lower  sacrum  must  be  at  least  10.3  centimeters.  This  minimum  diam- 
eter is  practically  alwa.ys  to  the  lower  end  of  the  sacrum  (Fig.  2,  distance  D). 
This  antero-posterior  diameter  has  therefore  been  called  the  pubosacrococcygeal 
diameter  (6).  A  suitable  mid-transverse  diameter  in  the  lower  pelvis  is  difficult 
to  select  on  ordinary  antero-posterior  projections  of  the  pelvis.  The  so-called 
side  walls  (7),  located  at  the  brim  posterior  to  the  center  of  the  pelvis,  extend 
anteriorly  as  well  as  inferiorly.  It  is  difficult  to  specify  a  particular  level  of  the 
side  walls  which  would  be  directly  comparable  from  case  to  case.  Moloy  and 
Swenson  (7)  defined  an  "intertuberous  diameter"  or  "the  widest  transverse 
diameter  of  the  outlet"  as  the  "widest  diameter  in  the  lower  fore  pelvis  in  front 
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of  and  below  the  ischial  spines"  (Fig.  3).  Allen  ((i)  believes  that  this  diameter  is 
a  mid-plane  rather  than  an  outlet  measvu'ement  and  is  the  distance  "between 
the  flat  opposing  surfaces  of  the  bodies  of  the  ischia  anterior  to  the  bases  of  the 
spinous  processes".  For  brevity,  this  diameter  may  be  called  the  "internotch" 
diameter.  This  internotch  diameter,  however,  is  usually  located  too  far  forward 
to  serve  as  a  mid-transverse  measurement.  In  the  previous  report  on  techniciue 
(3),  it  was  pointed  out  that  a  transverse  diameter  could  be  identified  and  meas- 
ured on  the  outlet  view  extending  between  the  bodies  of  the  ischia  (Fig.  4).  This 
was  called  tentatively  the  "intertuberous  outlet"  diameter.  Further  investigation 
has  indicated  that  this  diameter  is  larger  than  the  "internotch  diameter"  by  2 
to  5  millimeters  and  that  it  is  located  about  one  centimeter  below  and  in  front 
of  the  lesser  sacrosciatic  notches.  We  now  prefer  to  call  this  diameter  the  "inter- 
ischial  diameter"  and  believe  that  it  is  a  suitable  mid-transverse  measurement  of 
the  lower  pelvis.  In  a  small  pelvis,  the  optimum  position  of  this  diameter  is  at 
the  mid-point  of  the  pubosacrococcygeal  diameter.  A  critical  value  for  this 
interischial  diameter  appears  to  be  10.3  centimeters,  confirming  its  mid-transverse 
location.  On  this  basis,  the  critical  ^'alue  for  the  internotch  diameter  may  be  as 
low  as  9.8  centimeters. 

The  spines  are  a  unique  anatomical  feature  of  the  lower  pelvic  cavity  and 
require  special  consideration.  The  bispinous  diameter  is  an  intercalated  diameter 
located  behind  the  center  of  the  pelvic  cavity  in  any  borderline  pelvis.  The  center 
of  the  head  descends  anterior  to  the  spines  (except  in  rare  instances  of  marked 
anthropoid  pelves).  If  the  bispinous  diameter  is  small,  the  fetal  head — or  the 


Fig.  4.  Chassard-Lapiiic  out  lei  view,  t  akeii  at  a  target  -film  dist  aiice  of  G  feet .  The  jjatieiit, 
in  sitting  position,  bends  forward  so  that  the  subpubic  arch  is  parallel  to  the  film.  The 
"interischial  diameter"  is  the  minimum  distance  between  the  medially  convex  lines  indi- 
cating the  inner  surfaces  of  the  bodies  of  the  ischia.  It  is  a  suitable  mid-transverse  diameter 
of  the  lower  pelvic  cavity. 
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10.3  centimeter  sphere  which  represents  it  for  fieometrical  purposes — must  find 
additional  room  anteriorly.  It  is  not  possible,  therefore,  to  evaluate  the  signifi- 
cance of  any  particular  bispinous  diameter  without  taking  into  consideration 
the  space  available  in  front  of  the  spines  (Fig.  5).  From  the  lateral  view,  the 
minimum  distance  between  the  spines  and  the  symphysis  may  be  measured. 
This  distance  is  a  first  approximation  of  the  minimum  space  available  in  any 
particular  case  in  front  of  the  spines.  With  the  bispinous  diameter  and  the  space 
anterior  to  the  spines  known,  it  is  a  simple  mathematical  problem  to  calculate 
the  diameter  of  the  largest  circle  which  can  pass  through  the  required  points. 
Calculations  of  this  type  may  be  represented  in  graphical  form  (Fig.  G).  In  actual 
practice,  it  is  frecjuently  inconvenient  to  resort  to  a  calculation  or  graph  to  secure 
this  information.  It  is  not  difficult,  however,  to  construct  a  scale  which  will  read 
directly  the  space  required  in  front  of  the  spines,  in  order  that  a  circle  of  10.3 
centimeters  will  be  accepted.  This  scale  (Fig.  7)  can  be  applied  between  the 


D=  DIAMETER  OF  CIRCLE  =  a  +_b^ 
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Fig.  5.  Diagram  indicating  the  geometrical  relationships  between  the  bispinous  diameter 
(b),  the  space  in  front  of  the  spines  (a),  and  the  diameter  of  the  inscribed  circle.  The  center 
of  the  circle  is  in  front  of  the  spines  so  that  the  available  space  anterior  to  the  spines  is  the 
sum  of  the  radius  of  the  circle  and  the  segment  c. 
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spines  as  if  oiio  wero  measuring;  Ihc  length  of  tho  l)ispin()us  diameter  and  the 
space  recjuired  for  a  10.3  circle  directly  determined  without  actually  recording  the 
bispinous  diameter  itself.  The  difference  between  the  required  space  found  in 
this  fashion  and  the  available  space  is  then  an  indication  of  disproportion.  If 
()0  per  cent  of  this  difference  is  subtracted  from  J 0.3,  the  diameter  of  the  larg((st 
possible  circle  which  will  pass  the  level  of  the  spines  is  obtained.  This  may  be 
called  "the  aA'ailable  antero-posterior  diameter  at  the  level  of  the  spines".  If  the 
graph  is  used,  this  value  is  obtained  directly  with  slightly  greater  accuracy.  If  the 
available  space  is  greater  than  the  required  space,  the  same  procedure  may  be 
carried  out — the  available  diameter  will  be  greater  than  10.3  centimeters  by  (50 
per  cent  of  the  difference.  The  hgure  60  per  cent  has  no  fundamental  significance 
but  arises  from  the  nature  of  the  algebraic  expression. 

The  second  feature  of  special  importance  in  the  lower  pelvis  is  an  evaluation 
of  the  role  of  the  projecting  lower  end  of  the  sacrum  as  related  to  the  subpubic 
arch  (8).  As  noted  above,  a  critical  value  from  sacrum  to  symphysis  is  10.3  cen- 
timeters— the  diameter  of  the  standard  head.  Below  the  level  of  the  symphysis, 
there  is  additional  room  anteriorly  in  the  midline  for  protrusion  of  soft  tissue 
and,  more  inferiorly,  of  the  head  itself.  In  order  to  evaluate  the  available  space 
in  front  of  the  subpubic  arch,  it  is  necessary  to  take  into  consideration  the  width 
and  shape  of  the  subpubic  arch  at  various  levels.  A  method  of  doing  this  is  de- 
scribed below' .  This  method  also  permits  a  better  estimate  of  the  minimum  dis- 
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Fig.  6.  Graph  of  the  famih'  of  curves  showing  the  rehitionship  between  the  bispinous 
diameter  (absci.ssa),  the  available  space  anterior  to  the  spines  (ordinate)  and  the  diameter 
of  the  inscribed  circle,  indicated  on  the  individual  curves.  Thi.s  diameter  may  be  called  the 
"available  antero-posterior  diameter  at  the  level  of  the  spines."  This  should  not  be  confused 
with  the  availal)le  space  in  front  of  the  spines. 
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10.3  =  a  H-  ;     c  =  a  -  5.15 

Fig.  7.  Actual  size.  Scale  "b"  is  an  exi)aiule(l  ( 1 .06  to  1)  centimeter  scale  used  to  measure 
the  bispinous  diameter  directly  from  the  antero  posterior  6  foot  film.  Scale  "a"  is  applied 
in  the  same  fashion  lietween  the  spines  i)ut  gives  the  value  of  the  space  required  anterior 
to  the  spines  to  accept  a  10.3  cm.  circle.  Scale  "c"  is  similar  to  "a",  but  5.15  centimeters 
has  been  subtracted  so  that  values  of  the  segment  c  (Fig.  5)  may  be  read  directly.  Scale 
"c"  is  not  necessary  (since  it  differs  from  scale  "a"  by  a  constant  factor)  l)ut  is  convenient 
to  use  if  the  axis  described  below  is  constructed. 

tance  anterior  to  the  spines.  It  should  he  noted,  however,  that  the  construction 
to  be  detailed  is  necessary  only  in  problem  cases.  The  decision  to  carry  out  the 
constmction  is  based  on  the  value  of  the  minimum  distance  between  the  lower 
sacrum,  usually  the  lower  end  of  the  sacrum,  and  the  anterior  margin  of  the 
lesser  sacrosciatic  notches — the  "notch"  point.  If  this  notch-to-sacrum  distance 
is  less  than  5.0  centimeters,  the  "axis"  to  be  described  is  constructed.  It  should 
be  emphasized,  however,  that  this  "notch-to-sacrum"  distance  may  be  consider- 
ably less  than  5.0  centimeters  without  disproportion,  if  the  subpubic  arch  turns 
out  to  be  adequate. 

The  antero-medial  bony  margins  of  the  inferior  ischiopubic  rami  form  the 
subpubic  arch  and  set  the  anterior  limit  to  the  position  of  the  fetal  head  at  the 
different  levels  of  the  lower  pelvis.  The  position  of  the  center  of  the  model  10.3 
sphere  when  located  as  far  forward  as  possible  within  the  pelvis  is  indicative  of 
the  effect  of  the  subpubic  arch  at  any  particular  level.  If  the  arch  is  wide  at  a 
particular  level,  more  of  the  sphere  can  protrude  beyond  the  arch  and  the  cen- 
ter of  the  sphere  may  be  located  more  anteriorly.  If  a  line  or  axis  joining  these 
center  points  at  the  various  levels  could  be  constructed  (Fig.  8),  it  would  then 
be  possible  to  determine  whether  the  space  posterior  to  the  axis,  to  the  sacrinn, 
is  adequate  at  all  levels  to  accept  one-half  of  the  required  diameter,  i.e.  one-half 
of  10..3  centimeters  or  5.15  centimeters.  The  axis  in  question  can  be  constructed 
with  the  use  of  simple  geometrical  theorems  by  transferring  information  from 
the  outlet  view  to  the  lateral  projection.  The  principle  involved  is  demonstrated 
in  Figs.  9A  and  9B.  At  any  selected  point  below  the  symphysis,  the  largest  circle 
which  can  be  inscribed  within  the  arch  is  determined.  This  circle  may  be  con- 
sidered to  be  a  circular  cross-section  of  the  sphere  located  within  the  pelvis.  For 
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a  fixod  size  of  sphere,  the  size  of  the  cifele  deteriniiies  the  position  of  the  center 
of  the  sphere.  The  aetuiil  loeation  of  the  center  can  h(!  found  l)y  {graphical  or 
algebraic  methods  (Figs.  9A,  9B,  10).  If  this  procedure  is  carried  out  at  every 
level,  the  complete  axis  may  he  drawn.  In  actual  practice  (Figs.  II,  12,  13A, 


Fig.  8.  An  "a,\i.s"  to  be  constructed  which  will  indicate  how  far  forward  the  center  of  a 
10.3  centimeter  sphere  may  be  located  at  all  levels  of  the  inferior  pelvic  cavity.  The  mini- 
mum distance  (d)  from  the  sacrum  to  this  axis  must  be  at  least  one-half  the  diameter  of  the 
model  10.3  centimeter  sphere,  i.e.  5.15  centimeters.  If  not,  l)ony  obstruction  to  the  passage 
of  the  average  term  head  is  anticipated.  A  better  estimate  of  the  minimum  space  available 
anterior  to  the  spines  is  also  obtained  by  determining  the  shortest  distance  between  the 
spine  point  and  the  axis,  distance  (c.)  This  distance  may  be  compared  with  the  required 
value  of  c  determined  by  using  scale  "c"  of  Fig.  7. 


24G 


BERNARD  S.  WOLF 


.  (5  15)'  -  r' 

Fig.  9A  Fig.  9B 


Fig.  9A.  Outlet  view;  Fig.  9B  Lateral  view  of  same  case.  These  figures  demonstrate  the 
principle  involved  in  determining  the  location  of  the  "axis".  At  any  particular  level  of  the 
subpubic  arch  (S),  a  circle  may  be  inscribed  (Fig.  9A)  which  is  a  feature  of  the  arch  per  se. 
However,  this  circle  also  may  be  looked  upon  as  a  circular  cross-section  of  a  sphere  within 
the  pelvis  which  protrudes  beyond  the  arch  as  far  as  possible  at  the  same  level  (Fig.  9B). 
The  level  selected  for  illustration  is  that  of  the  lower  margins  of  the  obturator  foramina. 
This  level  can  be  found  by  inspection  in  both  the  outlet  and  lateral  views.  The  distance 
X  (Fig.  9B)  is  the  distance  from  the  center  of  the  sphere  to  the  subpubic  arch  along  a  line 
perpendicular  to  the  plane  of  the  arch.  The  distance  X,  the  radius  of  the  circle  inscribed 
under  the  arch  (r)  and  the  radius  of  the  pelvic  sphere  (5.15  centimeters)  are  related  bj'  the 
Pythagorean  theorem.  The  axis  point,  point  0,  may  therefore  be  found  by  calculating  the 
value  of  X.  The  location  of  0  may  be  found  graphically  by  finding  the  point  T  at  a  distance 
r  from  S  and  then  by  swinging  an  arc  with  radius  5.15  centimeters  from  T  to  the  perpendicu- 
lar line.  The  point  of  intersection  is  the  axis  point.  It  is  also  possible  to  derive  a  scale  (in- 
sert, Fig.  9 A)  to  measure  r  on  the  outlet  view-  which  will  read  directly  values  of  X.  Or — it  is 
possible  to  preselect  a  convenient  value  of  X,  and  thereby  of  r,  and  then  determine  the 
distance  NS  by  fitting  a  circle  with  this  value  of  r  as  its  radius  within  the  subpubic  arch. 
This  last  method  (see  later)  turns  out  to  be  most  convenient  in  actual  practice. 


cm. 


=  (5.15)^  - 

Fig.  10.  Actual  size  of  insert  scales  in  Fig.  9A.  Scale  "r"  is  an  expanded  (1.06  to  1)  scale 
which  may  be  used  to  measure  the  radius  of  inscribed  circles  within  the  subpubic  arch  (4 
foot  target — film  distance).  Scale  "x",  applied  to  the  distance  r  in  the  same  fashion,  gives 
the  corresponding  X  value  (Fig.  9B).  This  is  a  useful  scale  to  have  available  for  spot- 
checking  selected  points.  To  construct  the  axis,  however,  the  method  outlined  below  of 
using  a  transparent  template  is  simpler. 
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KJIV),  it  is  necessary  only  to  determine  three  points — the  lowest,  the  highest  and 
a  suitable  point  in-between.  The  complete  axis  is  then  drawn  in  free-hand  fashion 
since  there  are  no  significant  discontinuities  in  the  curve. 

.Alter  the  axis  described  above  is  constructed,  the  minimum  distance  between 
the  lower  sacrum  and  the  axis  can  l)e  measured.  If  this  distance  is  less  than  5.15 
centimeters,  difficulty  may  be  anticipated.  The  "inferior  antero-posterior  diam- 
eter" may  be  said  to  equal  the  sum  of  the  minimum  sacrum-to-axis  distance  and 
5.15  centimeters.  This  value  is  equal  to  the  diameter  of  the  circle  which  can  pass 
between  the  lower  end  of  the  sacrum  and  the  subpubic  arch  at  the  most  critical 
level.  If  this  diameter  is,  for  example,  10.1  centimeters  and  the  term  head  is  of 
average  size,  additional  molding  of  about  2  millimeters  may  be  necessary.  Ad- 
ditional molding  of  4  to  5  millimeters  probably  represents  an  extreme  limit. 

If  the  axis  is  constructed,  a  more  accurate  determination  of  the  available  space 
anterior  to  the  spines  may  also  be  made.  The  minimum  distance  from  the  spines 
to  the  axis  (segment  c.  Fig.  5  and  Fig.  8)  plus  5.15  centimeters  is  the  smallest 
value  of  this  space.  It  includes  the  possibility  that  the  minimum  space  available 
may  be  below  rather  than  at  the  level  of  the  symphysis.  It  is  convenient  to  read 
the  required  value  of  c  directly  from  a  derived  scale  (Fig.  7)  to  compare  with 
the  actual  value  of  c.  If  60  per  cent  of  the  difference  is  subtracted  from  10.3, 
the  available  antero-posterior  diameter  at  the  level  of  the  spines  is  obtained.  If 
the  available  space  is  larger  than  the  retjuired  space,  the  difference  is  added  to 
10.3  rather  than  subtracted. 


Fic;.  11.  Illustration  of  method  of  determining  the  ".symphysis-biparietal"  distance.  The 
true  diameter  of  the  circle  is  10.3  centimeters.  The  corrected  value  applied  to  the  subpubic 
arch  is  e.xpanded  in  the  ratio  of  1.04  to  1  because  of  magnification  (6  foot  technique).  The 
distance  NM  or  y  is  the  symphysis-biparietal  distance  and  is  measured  by  using  an  ex- 
panded linear  scale  with  the  same  correction  factor  (see  template  of  Fig.  1.3). 
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Fig.  12.  The  distance  NM  is  the  symjihysis  liii)ariot:il  distance  determined  as  in  Fig.  11 
(Note- — In  laying  off  the  distance  NAI  or  y,  the  nia{;nification  factor  applicable  to  the  latera 
projection  must  be  used.)  Point  M  is  the  lowermost  ])oiiit  of  the  axis  to  be  constructed.  The 
vippermost  point  is  a  point,  P,  5.15  centimeters  behind  the  upper  end  of  the  sui^pul)ic  arch, 
i.e.,  the  lower  end  of  the  symphysis.  Usually,  however,  the  projecting  posterior  aspect  of 
the  symphysis,  T,  i.s  more  critical  than  its  lower  margin,  X.  The  U])per  part  of  the  axis,  R, 
is  therefore  determined  by  swinging  an  arc  of  5.15  centimeters  (suitably  expanded)  radius 
from  the  lower  posterior  aspect  of  the  symphysis. 

DISCUSSION 

The  construction  of  the  axis  locating  the  most  anterior  possible  positions  of 
the  center  of  a  10.3  centimeter  sphere  has  been  described  in  the  illustrations  in 
detail  in  order  that  the  underlying  principles  might  be  made  clear.  The  time  and 
effort  required  in  practice  to  perform  the  required  steps  are  minimal  if  a  trans- 
parent template  is  used  (Fig.  14).  An  outlet  view  with  the  subpubic  arch  exactly 
parallel  to  the  film  is  not  always  available.  However,  a  certain  latitude  is  per- 
missible in  this  regard.  In  general,  if  the  promontory  is  projected  within  the  body 
of  the  symphysis  or  a  centimeter  above  or  below  it,  the  construction  can  be  made 
without  correction.  It  is  possible  to  make  corrections  for  more  imsatisfactory 
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Fig.  13A 


Fig.  13B 


Fig.  13A,  13B.  In  order  to  find  another  point  along  the  axis,  the  method  (Fig.  9)  of  pre- 
selecfiiifi  a  value  of  X  and  thereby  r  and  finding  NS  or  w  is  adopted.  A  value  of  3.0  centi- 
meters for  X  is  convenient  since  it  is  integral  and  determines  a  i)oint  in  the  critical  region 
of  the  axis  (Fig.  13A).  If  X  is  to  be  3.0  centimeters,  r  must  have  a  value  of  4.19  centimeters 
(e-xpanded  length  4.36  cm.).  A  circle  of  this  radius  is  applied  to  the  subpubic  arch,  Fig.  13B, 
and  NS  or  w  measured.  This  procedure  is  similar  to  that  used  in  determining  the  symphysis- 
biparietal  distance.  Point  S  is  then  located  in  the  lateral  projection,  Fig.  1.3A,  and  the  axis 
point  found  by  measuring  off  3  centimeters  (on  the  expanded  scale  for  the  lateral  projection) 
behind  it  along  the  perpendicular.  The  axis  may  then  be  drawn  in  free-hand  fashion  through 
M  and  0  and  tangent  to  the  arc  at  R. 

films  but  these  are  cumbersome  and,  in  general,  it  is  more  desirable  to  repeat 
the  projection.  There  is  usually  little  difficulty  in  delineating  the  lower  margin 
of  the  symphysis  in  the  outlet  view.  The  lucent  band  due  to  separation  at  the 
symphysis  is  frequently  more  easily  identified  than  the  adjacent  bony  margins 
of  the  pubes.  The  lucent  band  also  serves  as  a  guide  to  the  location  of  the  bony 
contours  of  the  superior  margins  of  the  bodies  of  the  pubic  bones  (Fig.  15A). 
There  may  be  difficulty  in  recognizing  the  inferior  margin  of  the  symphysis  in 
the  lateral  projection.  If  this  occurs,  the  distances  between  the  centers  of  the 
two  template  circles  inscribed  within  the  arch  and  the  top  of  the  symphysis  or 
the  lower  margins  of  the  obturator  foramina  or  the  lower  margins  of  the  ischial 
tuberosities  may  be  measured  (Fig.  15).  "Lower"  in  this  connection  refers  to 
the  direction  of  the  plane  of  the  subpubic  arch  (Fig.  15B)  and  all  distances  in- 
cluding the  height  of  the  symphysis  are  measured  in  this  plane.  These  landmarks 
are  useful  because  they  may  be  identified  in  both  the  outlet  and  lateral  views. 

Measurements  made  by  different  observers  on  the  same  set  of  films  can  be 
expected  to  vary,  but  rarely  by  more  than  a  millimeter.  For  purposes  of  descrip- 
tion and  calculation,  fractions  of  a  millimeter  have  been  included  in  several 
numljers  cjuoted  above  but  actual  measurements  are  made  only  to  the  nearest 
millimeter.  The  overall  accuracy  of  the  method  is  probably  not  better  than  5 
per  cent. 
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Fig.  14.  Components  of  transparent  template  (not  actual  size)  used  as  in  Figs.  11  and 
13B.  Larger  circle  represents  a  circle  with  radius  of  5.15  centimeters,  the  smaller  a  radius 
of  4.19  centimeters.  In  drawing  the  template,  these  values  and  the  linear  centimeter  scale 
must  be  suitably  expanded  in  order  to  permit  direct  application  to  the  film.  For  a  6  foot 
target  film  distance,  these  lengths  are  expanded  in  the  ratio  of  1.04  to  1;  for  a  4  foot  target- 
film  distance,  1.06  to  1. 


The  measurements  described  are  most  useful  in  borderline  but  essentially 
gynecoid  pelves.  Marked  abnormalities  in  shape  of  the  lateral  walls  of  the  pelvis 
or  obvious  deformity  or  asymmetry  require  special  consideration.  Moreover,  it 
should  be  emphasized  that  the  critical  values  assume  that  the  mechanism  of 
labor  will  be  such  as  to  permit  optimum  head  diameters  to  present  to  the  small- 
est pelvic  diameters.  If  flexion  of  the  head  is  incomplete,  an  intermediate  occip- 
ito-frontal  diameter  rather  than  the  suboccipito-bregmatic  diameter  will  present 
and  may  create  unanticipated  difficulty.  For  example,  an  interischial  diameter 
of  10.3  centimeters  is  not  satisfactory  unless  the  biparietal  diameter  is  presented 
to  it  or  unless  the  head  is  markedly  flexed.  With  transverse  position  and  moder- 
ate flexion,  this  diameter  must  be  at  least  10.8  centimeters. 

The  axis  construction  takes  into  consideration  a  variety  of  structural  features 
which,  otherwise,  must  be  described  individually  e.g., — the  height  and  obliquity 
of  the  symphysis,  the  height,  width,  shape  and  obliquity  of  the  subpubic  arch 
and  the  shape  and  position  of  the  lower  sacrum.  The  axis  does  not  necessarily 
indicate  the  spontaneous  course  of  the  head  as  it  descends  in  the  pelvis  but  rather 
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Fig. 15A  Fig.  15B 

Fig.  15.  Bony  landmarks  identifiable  in  both  outlet  and  lateral  projections.  If  the  lower 
end  of  the  symphysis  cannot  be  delineated  in  a  particular  case  on  the  lateral  view,  the  loca- 
tion of  the  centers  of  the  template  circles  may  be  related  to  the  level  of  the  toj)  of  the  pubes 
(A),  the  lower  margins  of  the  obturator  foramina  (C),  or  the  lower  margins  of  the  ischial 
tuberosities  (D). 

Fig.  15.\,  outlet  view.  Note  that  the  highest  bony  point  of  the  pubis  is  lateral  to  the  sj-m- 
physeal  articulation. 

Fig.  1.5B,  lateral  view.  Distances  measured  on  the  outlet  view  are  transposed  to  the 
lateral  projection  in  the  plane  of  the  subpubic  arch  and  its  upward  and  downward  exten- 
sions. Since  it  is  more  accurate  to  use  points  as  near  as  possible  to  the  arch,  points  B  and  A 
are  more  desirable  than  C  or  D.  This  is  particularly  true  when  a  short  target-film  distance 
is  used  for  the  outlet  view  and  when  the  subpubic  arch  is  not  placed  parallel  to  the  film  at 
the  time  the  outlet  projection  is  taken. 

its  possible  course  if  all  available  space  is  to  be  utilized.  In  borderline  pelves,  it 
is  often  necessary  to  direct  the  head  into  an  optimum  position  by  application 
of  forceps.  If  the  measurements  are  adequate,  no  actual  disproportion  is  antici- 
pated if  the  forceps  are  applied  correctly. 

No  specific  mention  has  been  made  of  outlet  measurements.  However,  the 
lowermost  portion  of  the  axis  is,  in  reality,  an  evaluation  of  the  outlet  and  indi- 
cates how  far  backward  and  downward  the  head  may  have  to  pass  before  it  can 
be  delivered.  The  maximum  bony  transverse  diameter  at  this  level  is  at  the 
insertion  of  the  sacro-tuberous  ligaments  on  the  tuberosities.  It  is  not  possible 
to  measure  this  diameter  satisfactorily  since  the  points  in  cjuestion  cannot  be 
brought  into  profile.  This  diameter  is,  however,  of  little  importance  since  the 
soft  tissues  behind  the  tuberosities  may  be  stretched  manually  and  thereby  pro- 
vide a  larger  transverse  diameter. 

Finally,  it  should  be  recalled  that  delay  due  to  any  particular  diameter  will 
be  manifested  abo^•e  the  level  of  the  small  diameter.  For  example,  if  the  inferior 
antero-posterior  diameter  of  the  pelvis  is  small,  delay  in  the  downward  progress 
of  the  head  occurs  above  the  level  of  the  spines.  Moreover,  the  shorter  this  di- 
ameter is,  the  higher  in  the  pelvis  is  obstruction  manifested. 

SUMMARY 

1.  A  series  of  measurements  are  described  to  assist  in  the  evaluation  of  the 
capacity  of  the  pelvic  cavity  in  borderline  cases. 
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2.  These  measurements  may  be  obtained  by  any  standard  method  of  pelvim- 
etry which  inckides  an  outlet  view  taken  by  the  Chassard-Lapine  technique. 

3.  A  suitable  mid-transverse  diameter  of  the  lower  pelvic  cavity  between  the 
ischial  bodies  may  be  obtained  from  the  outlet  view.  This  diameter  is  of  greater 
significance  than  any  measurement  made  between  the  ischial  tuberosities. 

4.  The  bispinous  diameter  camiot  be  evaluated  without  consideration  of  the 
space  available  anterior  to  the  spines.  A  method  of  combining  these  measure- 
ments to  predict  the  available  antero-posterior  diameter  at  the  level  of  the  spines 
is  presented. 

5.  The  significance  of  a  forward  projecting  lower  end  of  the  sacrum  must  be 
determined  in  relation  both  to  the  symphysis  pubis  and  the  subpubic  arch.  The 
minimum  distance  form  the  lower  sacrum  to  the  symphysis  may  be  measured 
directly.  The  role  of  the  subpubic  arch  may  be  evaluated  by  the  construction  of 
an  "axis"  described  in  the  text.  This  axis  represents  the  line  or  locus  of  centers 
of  a  10.3  centimeter  sphere,  visualized  as  descending  through  the  lower  pelvic 
cavity  and  located  as  far  forward  as  the  subpubic  arch  will  permit. 
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RECURRENT  DUODENAL  ULCER  WITH  NORMAL  PATENT 
STOMA,  38  YEARS  AFTER  GASTROENTEROSTOMY 


JULIUS  J.  LEICHTLING,  M.D.  and  JOHN  H.  GARLOCK,  M.D. 

Gastroenterostomy  was  considered  curative  in  the  treatment  of  peptic  ulcer 
for  many  decades  after  its  introduction  in  1881  (1).  But  it  was  soon  determined 
that,  as  patients  were  followed  for  progressively  longer  periods  of  time,  the  inci- 
dence of  jejunal  or  marginal  ulcer  increased  markedly.  Thus,  Judd,  in  1921, 
reported  an  incidence  of  1.2%  in  4,324  gastroenterostomies  (2).  By  1925,  Lewi- 
sohn,  emphasizing  the  importance  of  careful  personal  follow-up  revealed  a  34  % 
incidence  of  gastrojejunal  ulcer  after  gastroenterostomy  (3). 

Early  sources  make  no  mention  of  a  recurrence  of  the  original  ulcer  in  the 
duodenum  except  in  those  instances  where  the  gastroenterostomy  was  taken 
down  or  where  the  gastroenteric  stoma  became  contracted  and  stenotic.  Present 
standard  textbooks  of  gastroenterology,  surgery  and  surgical  pathology,  discuss 
gastrojejunal  ulcer  at  great  length  but  rarely,  if  at  all,  mention  recurrent  duo- 
denal ulceration  after  gastroenterostomy  (4,  5,  6).  It  has  always  been  assumed 
that  the  original  ulcer  in  the  duodenum  remains  healed.  Bockus  mentions  that 
a  duodenal  ulcer  may  remain  active  after  gastroenterostomy  if  the  pylorus  re- 
mains the  principle  channel  for  the  passage  of  food  leaving  the  stomach  (7).  It 
is  now  well  established  that  60-70%  of  recurrences  will  have  manifested  them- 
selves within  2  years  after  surgery.  Even  the  longest  follow-up  studies  have  not 
taken  into  account  recurrences  beyond  20  years. 

Ginzburg  and  Mage  were  among  the  first  to  study  the  specific  types  of  ulcer 
recurrences  following  gastroenterostomy  (8).  They  examined  the  resected  speci- 
mens representing  recurrences  6  weeks  to  19  years  following  gastroenterostomy 
for  duodenal  ulcer.  Where  the  stoma  was  efficient,  56  specimens  revealed  stomal 
or  jejunal  ulcerations,  6  showed  lesser  curvature  gastric  ulcers,  and  2  contained 
active  duodenal  ulcers  in  addition  to  anastomotic  ulcers.  Isolated  active  duodenal 
ulcers  were  seen  in  9  specimens  in  all  of  which  the  stoma  was  stenotic  or  mechan- 
ically inefficient.  Large  series  of  cases  studied  by  others  revealed  similar  types 
of  recurrences,  and  in  no  instance  was  an  isolated  recurrent  duodenal  ulcer  found 
in  the  presence  of  a  non-ulcei-ated,  patent  stoma  (9,  10).  In  view  of  this,  it  was 
deemed  worthwhile  to  present  the  following  case  in  which  an  active  duodenal 
ulcer  was  resected  and  where  the  stoma  was  patent  as  demonstrated  clmically, 
roentgen ographically  and  after  resection.  This  case  is  possibly  unique  in  this 
respect;  at  least  we  have  not  been  able  to  find  a  comparable  example  in  the  lit- 
erature. 

CASE  REPORT 

S.  L.,  hospitiil  #81.337,  ;i  70  year  old  white  male  was  admitted  to  the  private  pavilion  of 
Mount  Sinai  Hospital  on  October  30,  1954.  Thirty-three  years  ago  a  posterior  gastroenter- 
ostomy was  performed  for  ,i  duodenal  ulcer.  Excej^t  for  the  develo])ment  of  diabetes  mellitus 
18  years  later,  he  remained  without  symptoms  until  9  months  before  admission  when  he 
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had  an  episode  of  tarry  stools  and  abdominal  cramps  which  was  treated  conservatively  and 
controlled  with  3  pints  of  blood.  He  apparently  never  vomited  or  had  epigastric  discomfort 
until  3  weeks  ago  when  he  developed  severe  abdominal  pain  to  the  right  of  his  right  para- 
rectus  incision.  There  was  no  nausea,  vomiting  or  tarry  stools  at  this  time.  The  pain  was 
e.xtremely  severe  for  the  past  3  days  and  was  refractory  to  medical  therapy  with  diet  and 
alkalis. 

Examination  revealed  an  acutely  ill  elderly  male  in  obvious  severe  pain.  Pulse  100, 
blood  pressure  114/72,  respiration  28,  normal  temperature.  There  was  marked  tenderness 
along  the  right  side  of  a  wide  right  upper  paramedian  vertical  scar.  No  muscle  spasm  or 
rebound  tenderness  was  present. 

Laboratory:  Blood  count  revealed  a  Hgb.  of  15.5  Grams  and  a  WBC  of  7,450  with  71% 
polys.  Blood  urea  nitrogen  was  22  mg.  %;  blood  sugar  176  mg.  %  and  the  urine  contained 
sugar  but  no  acetone;  stool  examination  showed  no  occult  blood.  Gastric  analysis  with 
histamine  yielded  90  units  of  total  and  70  units  of  free  hydrochloric  acid  after  45  minutes 
X-rays  taken  on  October  21,  1954  revealed  a  marked  duodenal  deformity  with  an  apparently 
normal,  functioning,  gastrojejunal  stoma  (fig.  1).  On  November  3,  1955  a  subtotal  gastrec- 
tomy with  excision  of  the  jejunal  portion  of  the  old  stoma,  jejuno-jejunostomy, 
and  posterior  gastrojejunostomy  was  performed.  The  old  gastroenterostomy  stoma  was 
2.5  cm.  in  diameter  and  showed  no  ulceration.  One-half  cm.  distal  to  the  pylorus,  a  pene- 
trating duodenal  ulcer  1  by  2  cm.  was  disclosed  and  removed  with  the  resected  stomach. 

Pathological  report:  Specimen  consisted  of  a  stomach,  subtotally  resected,  measuring 
13  cm.  along  the  lesser  curvature  and  20  cm.  along  the  greater  curvature,  and  attached 


Fig.  1.  G.I.  series  demonstrating  ulcer  niche  in  the  duodenum  and  patent  gastrojejunos- 
omy. 
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2  cm.  rim  of  duodenum.  The  stomuch  is  somewhat  dihited  and  the  rugae  in  the  anterior 
wall  are  prominent.  There  is  .stomal  oi)ening  2.5  cm.  (a.s  determined  at  surgery)  in  diameter 
in  the  posterior  wall  of  the  .stomach  12  cm.  from  the  i)ylori(^  ring  and  7  cm.  from  the  i)roximal 
line  of  resection.  The  surrounding  mucosa  is  thickened  and  reddened  and  is  rolled  over  the 
margins  of  the  stomal  opening.  On  the  serosal  side  a  5  mm.  rim  of  jejunum  is  attached  to 
the  stomal  margin.  The  anastomosis  is  well  healed  and  appears  old.  Separately  received  is 
a  6  cm.  segment  of  jejunum  with  a  2.5  cm.  opening  on  one  wall.  The  mucosa  of  this  segment 
is  somewhat  reddened  but  no  ulcerations  are  seen.  0.5  cm.  distal  to  the  pyloric  ring  there 
is  a  1  by  2  cm.  defect  within  the  posterior  wall  of  the  duodenum.  This  rim  of  this  defect  is 
formed  by  somewhat  thickened  and  rolled  and  slightly  reddened  duodenal  mucosa.  The 
overlying  serosal  surface  is  somewhat  reddened  and  shows  a  cut  margin.  The  small  segment 
of  mesentery  attached  appears  unremarkable.  Microscopic  report:  Chronic  peptic  ulcer  of 
duodenum.  Segment  of  jejunum  and  stoma  showing  no  evidence  of  ulcer. 

The  postoperative  course  was  uneventful  and  the  patient  left  the  hospital  on  the  14th 
postoperative  day  symptom-free.  The  latest  contact  with  him  on  February  26,  1955  dis- 
closed that  his  insulin  requirement  was  reduced  almost  50%  as  compared  with  the  amount 
needed  before  surgery.  He  was  free  of  any  gastrointestinal  s.ymptoms  and  considered  him- 
self restored  to  health. 

DISCUSSION 

Healing  of  a  duodenal  ulcer  takes  place  following  gastroenterostomy  as  a 
result  of  the  diversion  of  a  portion  of  the  gastric  contents  away  from  the  ulcer 
bearing  area  of  the  duodenum  into  the  jejunum  (11).  Duodenal  regurgitation 
taking  place  through  the  stoma  of  a  gastroenterostomy  presumably  rapidly  neu- 
tralizes gastric  acidity  (12).  The  effectiveness  of  a  gastroenterostomy  is  therefore 
dependent  on  both  mechanical  and  chemical  factors.  The  chemical  factor  is  de- 
pendent on  the  mechanical  efficiency  of  the  stoma  allowing  the  alkaline  duodenal 
secretions  to  reach  the  interior  of  the  stomach  and  counteract  the  acid  gastric 
contents.  The  site  of  recurrent  ulceration  following  gastroenterostomy  also  seems 
to  hinge  largely  on  the  functional  patency  of  the  stoma.  If  the  duodenum  is 
efficiently  bypassed,  the  recurrence  will  occur  at  the  stoma,  or  less  frequently, 
along  the  lesser  curvature  of  the  stomach.  If  the  stoma  becomes  stenotic  and 
gastric  content  is  not  diverted  away  from  the  duodenum,  a  recurrent  duodenal 
ulcer  will  occur.  In  such  cases  the  stoma  is  not  involved  in  ulceration. 

In  the  case  reported  above,  we  have  the  unusual  circimistance  of  a  recurring 
duodenal  ulcer  in  the  presence  of  a  non-ulcerated,  patent,  stoma.  The  explana- 
tion which  seems  logical  is  that  even  though  the  stoma  was  foinid  patent  on 
x-ray  and  at  operation,  physiologically  it  was  poorly  functioning,  and  the  main 
current  of  gastric  content  was  in  the  normal  direction  of  the  pylorus  and  duo- 
denum. The  experimental  work  of  Cannon  and  Blake  many  years  ago  showed 
that  even  though  a  gastroenterostomy  was  patent  and  properly  placed,  it  did 
not  empty  by  gravity  and  food  sometimes  preferentially  went  through  the  duo- 
denum rather  than  the  anastomotic  stoma  (13).  These  authors  also  showed  that 
if  the  stomach  were  stretched  by  ingested  material,  obstruction  might  occur  in 
the  efferent  loop  by  its  compression  against  the  gastric  wall.  Vitkin,  by  means 
of  balloons  placed  at  the  anastomosis,  noted  that  there  was  a  rhythmic  evacua- 
tion occasioned  by  a  periodic  opening  and  closing  of  the  anastomosis  due  to 
peristaltic  contraction  of  the  efferent  loop  (14).  Such  sphincter-like  contractions 
of  the  stoma  have  also  been  observed  through  the  gastroscope,  by  x-ray  and  at 
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operation  (15,  16,  17).  It  is  therefore  p()ssil)le  that  an  anatomically  patent  stoma 
may  be  physiologically  closed  most  of  the  time  thus  bringing  about  the  same 
situation  as  existed  prior  to  the  gastroenterostomy^  Other  factors  shown  by  con- 
trolled experiments  to  interfere  with  gastric  emptying  after  gastroenterostomy, 
are  hypoproteinemia  and  vitamin  B  deficiency  (18,  19).  One  can  only  speculate 
as  to  which  of  the  above  mechanisms  was  responsible  for  the  recurrent  duodenal 
ulceration  after  a  latent  period  of  33  years. 

SUMMARY 

Although  the  likelihood  of  recurring  symptoms  following  gastroenterostomy 
for  duodenal  ulcer  diminishes  after  5  years,  the  possibility  of  their  recurrence  is 
ever  present.  Ulcer  recurrences  are  usually  anastomotic  and  those  few  instances 
of  recurrent  duodenal  ulcers  reported  have  occurred  with  stenotic  anastomotic 
stomas.  An  unusual  case  of  recurrent  duodenal  ulcer,  in  the  presence  of  a  patent 
normal  stoma,  is  presented.  Possible  etiological  mechanisms  are  discussed. 
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Librarians 


The  Journal  of  The  Mount  Sinai  Hospital  will  be  issued  on  a 
calendar  year  basis.  Volume  XXII  will  terminate  with  the  No- 
vember-December number  (4)  and  the  new  volume  will  begin 
with  the  January- February  (1956)  number. 


ERRATUM 

Page  40,  line  30,  Volume  XXII  (May-June  1955) :  The  word 
"increased"  should  be  deleted  and  the  sentence  which  contains 
it  should  read,  "According  to  Moschcowitz  arteriosclerosis  is  a 
resultant  of  two  factors,  intravascular  pressure  and  time." 
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Kn  iilemoriam 

NATHAN  ROSENTHAL 
1890-1955 

The  life  of  Nathan  Rosenthal  is  the  life  of  the  specialty  of  hematology,  and  as 
long  as  there  are  hematologists  and  laboratories  of  hematology,  he  will  be  remem- 
bered. This  was  his  field  in  a  xevy  particular  sense,  because  it  developed  into  a 
specialty  during  the  short  span  of  his  professional  lifetime,  largely  due,  to  his 
efforts.  Yet  although  he  was  a  specialist  and  the  pioneer  of  a  new  specialty,  he 
was  before  that  a  physician,  one  whose  first  love  and  greatest  enthusiasm  was  the 
practice  of  medicine,  and  one  who  will  be  long  remembered  by  many  hundreds  of 
grateful  patients. 

Nathan  Rosenthal  was  born  in  New  York  on  March  14,  1890.  He  was  educated 
in  the  New'  York  public  schools  and  w'as  graduated  in  1909  from  the  Central 
High  School  of  Philadelphia.  There  was  never  any  doubt  as  to  his  choice  of  pro- 
fession, and  he  promptly  entered  Columbia  University's  College  of  Physicians 
and  Surgeons. 

On  his  graduation  in  1913,  there  began  the  association  with  The  Mount  Sinai 
Hospital  w'hich  was  to  serve  as  the  cornerstone  of  his  medical  career.  During  his 
internship,  another  even  more  important  association  began;  he  met  a  student 
nurse,  Anna  Batt,  whom  he  was  to  marry  in  1922,  and  who  was  to  furnish  him, 
for  the  rest  of  his  life,  a  loving  and  secure  home — a  refuge  from  the  hurly-burly 
of  professional  life. 

It  was  during  his  internship  that  he  first  manifested  a  particular  interest  in 
the  study  of  blood.  He  read  voraciously  all  the  hematologic  literature  then  avail- 
able, and  used  and  tested  all  the  technicjues  he  could,  during  the  scanty  leisure 
time  available  to  a  Mount  Sinai  intern.  Although  he  finished  his  internship  as 
House  Surgeon,  blood  remained  his  chief  interest. 

From  1917  to  1919  he  ser\'ed  in  the  United  States  Army  with  Base  Hospital 
7^3,  first  in  southern  France,  and  later  at  Coblenz  in  occupied  Germany.  His 
return  to  The  Mount  Sinai  Hospital  began  thirty  crowded  and  productive  years. 
During  this  period  he  organized  the  Hematology  Laboratory  of  the  Hospital, 
the  first  laboratory  in  this  country  to  be  devoted  exclusively  to  study  of  disease 
as  it  affects  the  blood.  To  this  laboratory  were  attracted  men  from  all  over  the 
country,  and,  indeed  from  many  other  countries  as  well.  As  the  years  went  by, 
the  study  of  hematology  flourished,  and  Dr.  Rosenthal  became  known  as  the  dean 
of  hematologists  in  the  United  States. 

In  1938  the  Hematology  Department  was  expanded  to  include  the  blood 
bank — the  second  such  installation  in  this  counrry,  which  was  started  largely 
through  Dr.  Rosenthal's  efforts.  He  was  appointed  Adjunct  Physician  in  1924, 
Associate  Physician  and  Hematologist  to  the  hospital  in  1929  and  Associate 
Clinical  Professor  of  Medicine  at  Colombia  University.  Throughout  these  years 
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he  was  actixcly  ('iifia.ncd,  not  only  in  tcachiii}!;  and  adiuiiiisl  I'al  inn,  Init  in  studies 
of  lyniplionias,  leukemia,  polycvt heniia  and  heinoiTliajj,ic  diseases.  His  many 
publications  in  this  field  include  se\'eral  of  major  importance.  He  collaljorated 
with  Drs.  Brill  and  Hachr  in  the  classic  desciiption  of  follicular  lymphoblastoma 
and  his  interest  in  this  disease  and  especially  in  its  cytology,  continued  through- 
out his  life.  Although  cytology  was  perhaps  his  major  interest,  there  is  scarcely  a 
subject  of  hematologic  importance  to  which  Dr.  Rosenthal  did  not  make  a  con- 
tribution. His  enthusiasm  for  the  unusual  in  medicine  kept  up  all  his  life  and  as 
late  as  1953,  with  his  .son  Rol)ert  and  Dr.  ().  II.  Dreskin,  he  described  a  new 
clotting  factor  (PTA). 

At  the  same  time  increasing  demands  were  being  made  on  his  time  by  the 
growth  of  his  private  practice,  de\'oted  exclusively  to  hematology.  He  also  organ- 
ized a  Hematology  Service  and  Laboratory  at  Harlem  Hospital  to  which  he  was 
appointed  Attending  Hematologist  in  1927. 

In  his  later  years  many  honors  came  to  Nathan  Rosenthal.  He  was  world- 
renowned  and  universally  respected.  He  was  awarded  the  Order  of  Carlos  Finlay 
by  the  Republic  of  Cuba  in  1952,  and  in  1953  was  made  the  first  recipient  of  the 
Harlow  Brooks  Medal  of  the  New  York  Academy  of  Medicine. 

And  yet  he  was  unchanged  by  all  this.  Throughout  his  life  he  remained  gentle, 
humble,  soft-spoken,  friendly  and  kind.  Loved  and  respected  by  his  colleagues, 
loved  and  revered  l)y  his  patients,  this  was  a  man  of  whom  his  co-religionists, 
his  community  and  his  Hospital  might  well  be  proud. 


LACK  OF  CORRELATION  BETWEEN  THE  ELECTROCARDIO- 
CRAPHIC  FINDINOS  AND  THE  CLINICAL  COURSE 
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Ill  coronary  occlusion  the  electrocardiogram  has  generally  been  used  in  several 
ways  in  deteiinining  the  management  of  the  case.  First,  the  extent  of  infarction 
and,  therefore,  the  severity  of  the  acute  attack,  have  been  judged  from  the  de- 
gree of  change  in  the  electrocardiogram,  particularly  the  number  of  leads  show- 
ing alterations.  Secondly,  progressive  change  in  the  electrocardiogram  has  usu- 
ally been  considered  evidence  of  active  necrosis  and,  therefore,  the  patient  has 
often  been  kept  in  bed  or  at  strict  rest  until  the  electrocardiogram  became  rela- 
tively stationary,  even  when  the  clinical  course  of  the  patient  has  been  mild  and 
uneventful.  Thirdly,  the  residual  pattern  of  the  electrocardiogram  following  the 
acute  attack  has  been  employed  in  evaluating  the  degree  of  recovery  and  the 
future  course  of  the  patient. 

Our  own  experience,  however,  has  indicated  that  the  electrocardiogram  should 
be  used  only  diagnostically,  whereas  the  severity  of  the  attack  should  be  judged 
solely  on  the  basis  of  the  clinical  findings,  i.e.,  the  presence  of  persistent  pain  or 
tachycardia,  or  of  congestive  failure  or  shock  is  evidence  of  a  severe  attack  (1, 
2).  In  our  experience,  furthermore,  it  is  not  necessary  to  keep  the  patient  in  bed 
until  the  electrocardiographic  pattern  has  become  .stable,  since  serial  alteration 
in  the  electrocardiogram  is  a  cardinal  feature  in  acute  coronary  occlusion  and 
probably  is  in  part  the  result  of  reparative  proces.ses  which  begin  soon  after  the 
acute  infarction  has  occurred. 

We  also  found  no  definite  correlation  between  the  electrocardiogram  and  the 
degree  of  recovery  and  ability  to  work  in  a  follow-up  study  of  500  patients  who 
had  survived  a  coronary  occlusion  (3,  4).  Of  41  per  cent  of  patients  who  had 
made  a  complete  functional  recovery,  only  one  fifth  had  a  relatively  normal 
electrocardiogram,  and  just  as  many  had  a  very  abnormal  one,  with  large  Q- 
waves  and  persistent  RS-T  elevation,  suggesting  ventricular  aneurysm.  The 
most  reliable  prognostic  guide  was  the  presence  or  absence  of  anginal  pain  or 
dyspnea. 

The  following  case  illustrates  the  lack  of  correlation  between  the  degree  of 
electrocardiographic  change  and  the  clinical  course  in  acute  coronary  occlusion: 

CASE  REPORT 

M.  L.,  a  57  year  old  male,  was  awakened  from  sleep  at  4  A.M.  by  severe  substernal  pain 
which  persisted  until  his  admission  five  hours  later.  Examination  revealed  a  few  rales  at 
the  right  base.  There  was  no  tachycardia,  gallop  or  ])ericardial  rub.  The  liver  was  not 
palpable  and  there  was  no  edema.  The  BP  was  110/60,  the  temperature  99°,  the  WBC  10,800. 
The  venous  pressure  and  circulation  time  were  normal.  The  electrocardiogram  (Fig.  1,  8/8) 
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8/8/53  8/9/53  8/31/53  9/8/53 


Fig.  1.  M.  L.  m  .57  (MSH  KWOS).  Acute  coroiiary  occlusion  with  luiterior  wall  infarction. 
First  record  (8/8),  8  hours  after  onset,  showed  Q-waves  and  ST  elevation.  Record  taken  the 
following  day  showed  Q  in  V4,  5  and  deeply  inverted  T-waves  in  all  standard  and  chest 
leads.  Later  the  T-wave  inversion  i)ecanie  extreme. 
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showed  (lefiiiitc  RS-T  olevatiou  in  leads  1,  a  Vi,  ami  in  the  piecardial  leads,  but  oiil.\-  small 
Q-waves  in  leads  1 ,  a  Vi,  and  V5,  6. 

The  iKitienl  was  given  Dicuniarol  for  four  weeks  and  was  kept  in  bed  for  that  period.  The 
sulisternal  pain  subsided  after  two  days  and  thereafter  the  course  was  asymptomatic  and 
afebrile.  At  no  time  was  there  evidence  of  congestive  failure,  shock  or  thrombo  embolic 
phenomena.  The  sedimentation  rate  gradually  rose  to  64  mm  and  fell  to  34  by  discharge. 
The  blood  pres.sure  rose  to  120/80,  the  WBC  fell  to  11,500.  The  patient  became  ambulatory 
in  the  fifth  week  and  was  discharged  after  six  weeks. 

On  the  second  day  the  HS-T  elevations  in  the  electrocardiogram  were  less  marked,  there 
were  large  Q-waves  in  lead  1,  2,  a  Vi,  and  V4-6  and  deeply  inverted  T-waves  in  practically 
all  leads  (8/9).  During  the  following  three  weeks  the  r-wave  almost  disappeared  in  V3  and 
all  the  inverted  T-waves  became  huge  (S/31).  The  latter  had  dimitiished  otily  slightly  in 
size  on  discharge  (9/8). 

COMMENT 

111  this  case  the  electrocardiogram  showed  changes  in  every  lead  but  Vi  and 
were  of  extreme  degree  in  most  of  the  leads  e\'eii  after  four  weeks.  If  the  electro- 
cardiogram were  used  as  a  guide,  it  would  be  assumed  that  massive  infarction 
was  present  and  a  severe  clinical  course  would  lie  expected.  Actually  the  course 
was  mild. 

This  case  demonstrates  that  the  province  of  the  electrocardiogram  in  coronary 
occlusion  is  purely  diagnostic  and  that  the  extent  of  infarction  cannot  be  esti- 
mated from  the  number  of  leads  showing  alterations.  The  latter  are  the  result 
of  reorientation  of  electrical  (vectorial)  forces  throughout  the  heart  (5).  The 
changes  in  any  lead  do  not  necessarily  reflect  electrical  events  in  a  specific,  local- 
ized area  of  the  myocardium;  thus,  each  precordial  lead  does  not  tap  only  the 
muscle  under  the  individual  electrode.  When  infarction  occurs,  the  electrical 
forces  of  that  area  are  lost  and,  therefore,  the  vectorial  forces  in  the  opposite 
direction  predominate.  Which  leads  will  be  altered  depends  on  several  factors, 
but  the  exact  number  is  not  a  reliable  index  of  the  extent  of  damage.  This  is 
true  also  of  the  degree  of  alteration  in  each  wave,  i.e.,  the  size  of  the  Q-wave, 
the  amount  of  RS-T  ele\'ation  or  depression  at  first  and  the  depth  of  T-wave 
inversion  later  on. 

In  view  of  these  observations,  we  have  relied  completely  upon  the  clinical 
findings,  and  not  the  electrocardiogram,  in  deciding  when  to  put  the  patient  in 
a  chair  diu'ing  the  acute  attack,  when  he  may  become  ambulatory,  and  when 
he  may  return  to  work.  We  have  observed  no  untoward  effects  from  this  policy. 
If  the  clinical  covu'se  is  mild,  following  the  initial  pain,  we  have  not  hesitated  to 
allow  the  patient  to  sit  in  a  chair  after  the  first  week,  or  e\"en  before,  regardless 
of  the  electrocardiographic  findings.  Such  a  patient  begins  to  walk  in  the  room 
by  the  end  of  the  third  week  or  before.  At  this  time  the  electrocardiogram  may 
still  show  mild  progressive  alteration.  Levine  has  even  instituted  chair  treat- 
ment immediately  after  the  attack,  not  only  in  mild  cases  but  particularly  in 
the  presence  of  congestive  failure  ((i).  This  regimen  also  is  carried  out  without 
taking  the  electrocardiogram  into  accoimt.  We  have  always  individualized  treat- 
ment and  generally  keep  patients  running  a  severe  course  in  bed  until  they  have 
improved  greatly. 
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The  majority  of  paticiils  who  liaxc  had  a  mild  attack  ol'  ('(d'oiiary  occlusion 
return  to  complete  or  part-time  work  in  two  or  more  months.  At  this  time  the 
electrocardiogram  almost  always  reveals  the  typical  pattern  ol  the  previous  oc- 
clusion, with  large  Q-waves  and  inverted  T-waves,  even  when  the  patient  is 
entirely  asymptomatic  at  work.  Although  occasionally  the  electrocardiogram 
returns  to  normal  within  several  months,  this  usually  takes  six  to  eighteen 
months  and  occurs  in  only  approximately  10  per  cent  of  patients.  As  stated 
above,  a  considerable  number  of  patients  with  very  abnormal  electrocardiograms 
continue  working  for  many  years,  without  deleterious  effects. 

f'OXCLUSION 

In  coronary  occlusicjn,  Ijotii  during  the  acute  attack  and  later  on,  the  electro- 
cardiogram is  useful  diagnostically  but  not  prognostically.  The  management  of 
the  patient  is  determined  l)v  the  clinical  findings  and  treatment  should  be  indi- 
vidualized. 
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REFLEX   HYPEREMIC   DEOSSIFICATION    (SUDEC'K'S  ATROPHY)- 
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New  )'ink.  -V.  )'. 

INTKODUCTIOX 

Reflex  hj^peremic  cleossifieatioii  is  a  disturbance  of  somatic  and  sympathetic 
reflex  activity,  initiated  by  local  irritation  of  peripheral  sensory  nerves,  resulting 
from  trauma,  infection  or  neoplasm.  It  is  characterized  by  sympathetic  and 
\'ascular  disturbances,  to  which  spotty  hyperemic  deossification  is  added,  and 
frequently  leads  to  intractable  pain.  Varying  grades  of  temporary  or  permanent 
disability  result.  Secondary  trophic  changes  may  develop.  Many  consider  this 
condition  to  be  a  variant  of  reflex  dystrophy  affecting  the  soft  tissues  of  the 
extremities.  The  additional  feature  of  spotty  deossification  places  this  entity  in 
the  group  of  osteodystrophies.  When  Sudeck  first  described  an  acute  bone  atro- 
phy in  1900  (1),  he  designated  inflammation  as  the  antecedent  cause,  whereas, 
in  the  following  year  Kienbock  (2)  related  the  same  clinical  picture  to  trauma. 
Subsecjuently  Sudeck  (3)  agreed  that  inflammation  or  trauma  could  be  respon- 
sible. 

The  condition  is  known  Ijv  a  variety  of  names,  such  as:  Sudeck's  atrophy, 
traumatic  reflex  osteodystrophy,  reflex  tr(jphoneurosis  (Sudeck),  acute  bone 
atrophy  (DeTakats),  reflex  nci-xous  dystrophy,  post-traumatic  painful  osteo- 
porosis (Leriche). 

Of  all  the  designations  for  this  disease,  the  term,  reflex  hyperemic  deossifica- 
tion, used  by  deLorimier  (4)  seems  most  descriptive.  It  indicates  localized  areas 
of  "active  deossification  in  the  sense  that  osseous  constituents  are  actually 
washed  out  at  sites  of  abundant  blood  supply.  As  such,  it  should  be  distinguished 
from  the  passive  type  of  bone  deficiency  where  there  is  a  lack  of  normal  stimuli 
for  deposit  of  the  inorganic  constituents."  This  concept  was  first  formulated  by 
Pommer  in  1925  (5). 

The  exact  incidence  is  unknown  but  it  has  been  estimated  that  in  traumatic 
cases  all  dystrophic  changes  involving  soft  tissues  and  bone  account  for  less 
than  five  per  cent.  If  one  were  to  include  the  milder  changes  of  this  type  then 
the  incidence  would  be  higher.  It  occurs  more  commonly  after  war  wounds  than 
after  civilian  injuries. 

The  clinical  features  are  well  known  although  our  knowledge  of  the  mechanism 
of  the  underlying  physiologic  disturbance  is  incomplete.  Trauma  is  the  most 
common  initiating  factor.  This  may  be  C}uite  minor,  such  as  a  contusion  or  a 
sprain.  Fissure  or  occult  fracture  may  also  be  responsible.  Ordinary  fractures  or 
surgical  procedures  on  bone  may  initiate  this  disorder.  The  changes  may  be  at 
the  site  of  the  irritation  or  separated  by  one  or  more  joints.  The  pain  and  loss 
of  function  are  usually  out  of  proportion  to  the  degree  of  injury.  It  is  more  com- 

From  the  Deijartment  of  Oithopcdic  Surgery,  The  -Mount  Sinai  Hospital,  New  York 
City. 
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mon  in  the  upper  extremities  about  the  hand,  wrist  and  forearm,  but  also  occurs 
in  the  foot  and  ankle.  The  knee,  hip,  elbow,  and  shoulder  ref^ions  are  not  as  often 
involved. 

Either  lack  of  proper  early  splinting,  too  early  and  aggressive  rehabilitation 
or  prolonged  immobilization  may  initiate  the  process  of  reflex  hyperemic  deos- 
sification.  However,  it  rarely  follows  severe  compound  or  comminuted  fractures, 
fracture  of  long  bones,  complete  severence  of  nerves  or  blood  vessels  or  polio- 
myelitis. Infections  in  the  soft  tissues  or  bones,  such  as:  cellulitis,  osteomyeUtis 
or  infectious  arthritis  could  be  causative  factors.  The  neoplasms  are  of  the  re- 
gional-vascular type,  such  as:  a  true  giant  cell  tumor,  or  malignant-infiltrative, 
such  as:  osteogenic  sarcoma  or  endothelial  myeloma. 

CLINICAL  PICTURE 

The  clinical  picture  can  be  conveniently  described  in  three  stages  ((i). 

I.  The  first  stage  is  characterized  by  the  onset  of  severe  burning  pain  closely 
limited  to  the  site  of  injury.  At  this  stage  the  extremity  is  warm  and  dry  (hy- 
peremic). A  hard,  non-pitting  edema  usually  involves  the  fingers,  wrist,  ankle 
or  dorsum  of  the  foot  or  other  site  of  injury.  The  part  is  tender  on  pressure. 
The  patient  holds  the  part  stiffly  and  limits  motion.  Trophic  changes  are  not 
yet  apparent.  Deossification  takes  about  four  to  six  weeks  to  develop.  Occasion- 
ally for  some  unknown  reason  .symptoms  do  not  develop  until  several  months 
after  an  injury.  The  symptoms  may  stop  at  this  stage,  or  the  dystrophy  advances 
to  the  .second  stage. 

II.  In  the  second  stage  the  pain  is  even  more  severe  and  becomes  more  diffuse. 
The  edema  also  involves  a  larger  area.  The  part  is  not  as  warm  as  in  the  previ- 
ous stage,  or  it  may  become  hard,  cold  and  cyanotic  (vasospasm).  Joint  .stiffness, 
muscle  atrophy  and  spotty  deossification  are  now  more  apparent.  This  stage  is 
still  capable  of  improvement  after  the  vicious  circle  has  been  effected,  in  spite 
of  the  presence  of  severe  continuous  pain  and  contractures. 

III.  In  the  third  stage  the  pain  is  intractable,  and  has  spread  to  involve  the 
root  of  the  limb.  Secondary  trophic  changes,  such  as,  atrophy  of  skin  and  muscle 
fissuring  and  grooving  of  nails  develop.  Deossification  progresses  even  further. 
Deossification  is  now  diffuse  and  indistinguishable  from  atrophy  of  disuse,  senile 
atrophy  and  other  conditions.  At  this  stage,  in  addition  to  analgesics,  some  in- 
terruption of  nerves  must  be  performed  either  by  procaine  block  or  operation. 

ROENTGENOLOGICAL  FEATURES 

deLorimier  et  al.  (4)  have  classified  the  x-ray  findings  into  four  patterns: 

I.  Discrete  mottlings  through  a  large  portion  of  the  bone  or  throughout  sev- 
eral bones  of  a  part  occur.  This  type  of  deossification  is  especially  prominent  in 
the  tarsals  and  in  the  carpals,  but  it  also  exists  through  the  more  cancellous  por- 
tions of  the  long  bones  (Figs.  1  and  2).  It  is  related  to  dilations  of  terminal 
branches  of  the  nutrient  artery  and  their  anastomoses  w'ith  cortical  perforating 
vessels  (as  contained  in  Volkmann's  canals). 

II.  Deossifications  in  metaphyseal  zones  or  throughout  the  ends  of  the  bones 
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Fig.  1.  (a)  Deossification  of  distal  cuds  of  mptacaipals.  (b)  Relative  ossification  of  shafts 
of  metacarpals,  (c)  Deossilicat  ion  of  proximal  ends  of  metacarpals,  (d)  Generalized  deossi- 
fication of  metacarpals,  (e)  Avascular  stale  of  i)ro.\imal  fragment  of  fractured  carpal  navi- 
cular, (f)  Deossification  di.stal  end  of  radius  and  ulnar. 

(Reproduced  from  Clinical  Roentgenology,  Vol.  I,  by  de  Lorimier  et  al.  Chas  C.  Thomas, 
1954.  Through  the  courtesy  of  author  and  publisher.) 

appear  (Fig.  3).  This  pattern  i.s  seen  particularly  when  dissolution  occurs  rela- 
tively early  after  insult  of  one  sort  or  another.  In  some  instances  a  distinct 
"banding"  or  rarefaction  is  found  in  the  metaphyseal  zones  (Fig.  4).  The  ex- 
planation for  this  pattern  is  that  of  dilatation  of  the  perforating  metaphyseal 
vessels  and  their  anastomoses  with  epiphyseal  l)raiiches  of  the  cortical  perforat- 
ing vessels  of  the  bone. 

III.  Deossification  beneath  the  subchondral  articular  cortices  is  noted  (Fig. 
5).  This  pattern  is  commonly  found  in  the  peripheries  of  the  tarsals  or  the  car- 
pals,  regardless  of  the  irritating  factor  concerned.  In  cases  of  infectious  arthritis 
it  appears  to  be  primarily'  concerned  with  the  cortices  adjacent  to  those  joints 
involved.  This  type  of  dissolution  is  due  to  the  existence  of  a  particular  dilata- 
tion of  the  terminal  arcuate  vessels  which  ordinarily  noiu'ish  the  articular  cor- 
tices and  the  joints  themselves. 

TV.  Progressive  stages  of  reflex  hyperemic  deossification  appear  to  be  mani- 
fested b}^  combination  of  two  or  all  three  of  these  patterns,  and  finally,  by  dif- 
fuse rarefaction  which  in  many  instances  involves  all  portions  of  a  bone  or  sev- 
eral bones.  The  explanation  for  these  more  extensive  changes  is  a  widespread 
dilatation  and  the  element  of  time.  Then  too,  the  factor  of  disuse  may  contrib- 
ute; the  result  being  a  combination  of  the  two  types  of  deossification  reflex, 
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A.  B. 

F'ki.  2.  (A)  Fracture  of  distal  end  of  radius  two  montlis  aftei-  fracture  showing  discrete 
mottling  of  the  carpal  bones,  the  articular  ends  of  the  metacarpals  and  the  distal  end  of  the 
radius  and  ulna.  (B)  Severe  difi'use  osteoporosis  following  chronic  osteomyelitis  of  the  tibia 
in  a  boy  of  14  years.  Base  of  pro.ximal  phalan.x  of  the  fourth  toe  destroyed  by  osteomyelitis. 

(Reproduced  from  Roentgen-diagnostics  by  Shurz  et  al.  Vol.  I.  English  translation 
arranged  and  edited  by  James  T.  Case,  M.D.,  1951.  By  courtesy  of  the  publishers.) 

together  with  the  passive  deficiency  of  stimulation  for  deposit  of  the  inorganic 
constituents  along  the  lines  of  stress  and  strain. 

P.\THOLOGICAL  PHYSIOLOCiY  AND  THE  PliOB.A.BLE  MECH.\NISM 

Certain  facts  are  known  about  the  circulatory  changes.  In  the  early  stages 
dilatation  of  the  blood  vessels  with  increase  of  local  temperature  and  increased 
oscillometric  readings  are  noted.  Plethysmographic  studies  show  an  average  in- 
crease of  blood  flow  of  thirty  per  cent.  Capillary  microscopy  often  shows  dilated 
pulsating  capillaries  in  the  early  stages  (7).  Deossification  appears  to  be  the 
direct  result  of  hyperemia  produced  by  vasomotor  changes  which  result  from 
reflexes  originating  in  a  traumatized  or  irritated  region.  Later  the  vasodilatation 
subsides  and  vasospasm  appears.  The  cold,  swollen  part  becomes  prominent  and 
remains  during  the  chronic  stage  of  the  disease.  Despite  this  change  the  deos- 
sification remains.  Hence,  the  pai'adox  in  this  later  stage,  of  deossification  ac- 
companying vasospasm. 

Psychiatric  factors  are  extremely  important  in  the  etiology  but  no  single 
personality  pattern  is  characteristic  for  this  syndrome  (7).  Fimctional  instability 
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A.  B. 
Fig.  3.  Deossification  in  ends  of  phalanges  and  metacarpals  seen  in  B  as  contrasted  with 
the  normal  opposite  hand  A. 

(Reproduced  from  Roentgen-diagnostics  by  Shurz  et  al.  Vol.  I.  luiglish  Translation 
[•ranged  and  edited  by  James  T.  Case,  M.D.,  1951.  By  courtesy  of  the  jjublishers.) 


ar 


as  seen  in  obsessive-compulsive,  anxious,  hypochondriacal  or  narcissistic  types 
of  psychoneurotics  seem  to  predispose  the  patient  to  this  disease.  Afferent 
stimuli  emanating  from  a  peripheral  region  through  somatic  afferent  fibres 
causing  reflex  over-action  of  the  efferent  sympathetic  fibres  could  account  for 
many  of  the  clinical  hndings  (Fig.  6).  Cortical  and  subcortical  influences  are 
definitely  associated. 

A  unicjue  feature  of  this  disorder  is  the  self-aggravating  and  self-maintained 
mechanism.  The  pain  impulses  originating  peripherally  at  the  site  of  irritation 
enters  the  spinal  cord  via  sensory  pathways  and  cause  a  constant  re-excitation 
of  internuncial  neurones  (8).  Extension  of  stimuli  to  the  anterior  horn  cells  and 
efferent  sympathetics  results  in  muscular  spasm,  edema  and  vascular  changes, 
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Fig.  4.  Note  transverse  rarefaction  across  metaphysis, — "banding". 
(Reproduced  from  Roentgen-diagnostics  by  Shurz  et  al.  Vol.  I.  English  translation 
arranged  and  edited  by  James  T.  Case,  M.D.,  1951.  Bj'  courtesy  of  the  publishers.) 

which  further  aggravates  the  afferent  pain  impiiLses.  Thus  a  \'i('iou.s  circle  is  set 
up.  This  circle  must  be  interrupted  by  one  means  or  another  before  improve- 
ment can  be  effected.  In  conditions,  such  as,  poliomyelitis,  tabes  dorsalis  and 
syringomyelia,  where  the  reflex  arc  is  broken,  traumatic  osteodystrophy  does  not 
occur. 

^^arious  adrenal  cortical  hormones  may  be  involved  in  this  condition  but  not 
enough  is  known  on  this  aspect.  Calcium  and  vitamin  D  are  not  significant  fac- 
toi's.  The  loss  of  bone  substance  is  a  phenomenon  secondary  to  pathological 
physiological  changes  and  not  the  result  of  diminished  intake  or  absorption. 

There  are  a  number  of  conditions  which  might  produce  a  clinical  pictiu'e  that 
appears  similar.  The  differential  diagnosis  includes:  tenosynovitis,  lymphatic 
edema,  simple  atrophy  of  disuse,  senile  or  menopausal  osteoporosis,  tuberculosis 
or  pyogenic  osteomyelitis,  peripheral  neiuitis  or  radiculitis,  peripheral  vascular 
diseases  associated  with  intense  pain,  such  as,  arterioslerotic  occlusion  or  throm- 
boangiitis obliterans,  x-ray  bone  changes  after  repeated  hemarthrosis  of  hemo- 
philia. Traumatic  hysteria  may  be  difficult  to  differentiate.  Rheumatoid  arthritis 
may  produce  a  similar  picture  but  is  easily  diagnosed.* 

TRE.\TMENT 

The  treatment  consists  of  avoiding  either  too  little  immobilization  of  an 
injiu'ed  part,  too  early  and  aggressive  rehabilitation  or  prolonged  immobiliza- 


*  An  iinrecognized  glomus  tumor  can  sometimes  be  deceiving. 
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Fig.  5.  Deossificatioii  heiieath  tlie  suhchordral  cortices  of  distal  metacarpals  and  bases 
of  the  proximal  phalanges.  Transverse  "banding"  is  also  present  at  the  distal  ends  of  the 
metacarpals. 

(Reproduced  from  Roentgen-diagnostics  by  Shurz  et  al.  Vol.  I.  English  translation 
arranged  and  edited  by  James  T.  Case,  M.D.,  1951.  By  courtesj'  of  the  publishers.) 


Reflex  Initial   trauma  Reflex 

vasodilation  vasoconstriction 


A  Axon  reflex       B  Dorsal  root  efferent  f  ber 
C  Ant  root  efferent  fiber 

Fifi.  6.  Diagrammatic  representation  of  neural  pathways. 
(Reproduced  by  courtesy  of  Surg.  Gynec.  &  Obstet.  from  Vol.  75,  1942.  Post  traumatic 
Dystrophy  of  the  Extremities  l)y  Donald  S.  Miller  &  Geza  de  Takats.) 

tion,  if  possible.  Early  recognition  of  the  entity  is  extremely  important.  Clraded 
active  exercises,  weight  bearing  and  general  gradual  rehabilitati(jn  should  be 
instituted  promptly.  The  usual  forms  of  heat  and  massage  either  aggravate  the 
condition  or  do  no  good.  The  physician  should  play  an  active  per.suasive  role  in 
managing  and  encouraging  the  patient.  Repeated  or  continuous  sympathetic 
nerve  blocks  may  be  cjuite  helpful  but  sympathectomy  and  periarterial  stripping 
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should  he  rescrxcd  I'oi-  latci-  use  in  difficult  cases,  f^cpcat cd  local  procaine  injec- 
tions to  relieve  pain  will  aid  f2;reatly.  Ilydrocortone  injections  may  also  he  tried. 
Vasodilator  druf^s  may  he  employed  if  \'as()sj)asm  is  present.  Calcium  and 
vitamin  D  are  of  no  value.  Claims  have  heen  made  for  radiotherapy  (9).  .\nal- 
gesics  play  a  useful  role.  Where  compensation  neurosis  seems  to  be  a  factor, 
early  settlement  is  desirahle,  since  it  is  known  that  cortical  and  subcortical 
influences  are  a  factor  in  aggravating  a  Sudeck's  atrophy  or  in  causing  a  similar 
type  of  clinical  picture.  A  psychiatric  approach  is  invaluable.  Active,  persistent, 
physician  persuasion  and  encouragement  towards  reco\'ery  must  be  consistently 
applied.  The  patient  should  not  be  completely  turned  over  to  a  physical  therapist. 
The  physician  should  maintain  a  personal  interest  and  should  check  the  pa- 
tient's progress  fre<[uently.  Many  of  these  patients  present  obsessive-compulsive 
personalities  and  respond  to  a  very  specific  regime,  with  detailed  instructions. 
A  schedule  stating  the  exact  time  at  which  the  exei'cises  should  l)e  p(>i-formed 
and  the  exact  number  of  motions  per  session  will  f)e  m(jre  successful  than  vague 
instructions.  Some  of  these  patients  as  they  reco\-er  from  the  musculo-skeletal 
condition  begin  to  develop  some  of  their  old  intestinal  symptoms.  When  returned 
to  their  family  physician,  they  may  be  the  same  psychoneurotics  they  were 
before,  but  at  least  the  reflex  hyperemic  deossification  has  been  cured.  Fre- 
c|uently  a  physician  alert  to  the  early  e\-idences  of  traumatic  osteodystrophy 
can  prevent  the  development  of  a  full  blown  case.  Cordotomy  for  relief  of  in- 
tractable pain  or  amputation  should  only  be  considered  as  a  last  resort  in  severe 
chronic  progressive  cases  that  fail  to  respond  to  all  other  methods. 

Thus,  we  have  a  condition  which  is  initiated  l)y  some  local  irritation;  which 
proceeds  from  a  mild  form  of  neurovascular  and  osseous  change,  hyperemic  at 
first,  and  later  vasospastic,  to  a  stage  of  progressively  increasing  pain  and 
trophic  change.  At  any  stage  in  its  course  it  may  improve  spontaneously  or  as 
a  result  of  therapy.  Varying  degrees  of  residual  permanent  disability  may  result. 
In  rare  in.stances,  because  of  severe  uiu'emitting  pain,  neurosurgical  interruption 
of  neural  pathways  or  even  ablation  of  the  part  is  necessary  (10). 

DISCUSSION 

How  are  we  to  regard  this  peculiar  entity?  What  is  its  relation  to  normal 
physiological  mechanisms?  What  is  its  relation  to  other  pathological  states?  We 
have  already  indicated  that  reflex  hyperemic  deossification  is  part  of  a  larger 
group  of  reflex  dystrophies  or  causalgic  states  which  involve  only  the  soft  tissues. 
The  feature  of  deossification  establishes  a  separate  sub-group.  The  lesion  usually 
involves  the  hand  or  wrist  oi'  the  feet  and  ankle.  But  it  can  involve  the  knee, 
hip  or  shoulder. 

What  is  the  relation  of  osteodystrophy  to  the  mild  degree  of  deossification 
and  post-traumatic  edema  usually  expected  in  common  injuries?  Is  it  not  rea- 
sonable to  suppose  that  the  acute  stage  of  traumatic  reflex  osteodystrophy 
represents  an  unusual  acceleration  of  the  normally  occurring  response  to  injury 
or  irritation?  Watson-.Iones  flf)ubts  whether  the  condition  exists,  except  as  the 
re.sult  of  neglected  disuse  changes  (11). 

The  concept  of  hyperemia  as  the  cause  of  the  localized  roentgenograph ic 
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clmiijics,  as  mediated  via  the  special  anatomic  relationship  of  the  eireulatory 
system  in  l)one,  is  very  convincing  (5).  Blair  theorized  that  alternating  ischemia 
and  hyperemia  caused  by  contraction  and  relaxation  of  skeletal  muscles  has  the 
effect  of  maintaining  normal  calcification  of  bone  and  aids  in  the  healing  of 
fractures  (12).  This  differs  from  a  persistent  hyperemia  which  Pommer  feels  is 
the  cause  of  the  localized  roentgenographic  changes. 

But  why  should  blocking  of  the  sympathetic  fibres  which  causes  increa.sed 
l)lood  flow,  a  prominent  finding  in  the  early  stages,  relieve  pain?  It  is  generally 
considered  that  pain  travels  along  the  sensory  nerves  only.  However,  it  is  an 
established  clinical  fact  in  humans  that  interruption  of  sympathetic  nerve  fibres 
can  relieve  pain.  Although  afferent  sympathetic  fibres  from  the  somatic  zone  have 
not  been  demonstrated,  as  have  visceral  afferent  fibres,  there  is  reason  to  believe 
that  sympathetic  somatic  afferent  fibres  exist.  Pinching  of  periarterial  tissues 
causes  pain. 

Is  there  any  relationship  of  osteodystrophy  to  the  alarm  syndrome  in  liones 
in  which  an  extensive  generalized  osteoporosis  develops  following  a  fracture  or 
blunt  trauma  to  an  extremity  without  fracture  (13)?  In  the  alarm  syndrome 
there  develops  a  severe  disturbance  of  protein  metabolism  under  the  influence 
of  an  increased  mobilization  of  adrenal  cortical  hormone.  Organic  matrix,  the 
scaffold  for  mineral  deposition,  is  removed  from  bone  and  there  is  a  concomitant 
loss  of  calcium  and  phosphorus.  Does  an  adrenal  cortical  hormone  offer  a  clue 
to  the  mechanism  of  reflex  hyperemic  deossification?  Since  the  alarm  syndrome 
is  diffuse,  whereas,  reflex  osteodystrophy  is  local,  they  appear  to  be  two  distinct 
entities. 

It  is  obvious  from  this  review  that  we  know  a  good  deal  about  reflex  hyperemic 
deossification.  The  clinical  picture  is  certainly  distinct.  However,  there  are  wide 
gaps  in  our  knowledge  concerning  details  of  mechanism.  We  don't  know  exactly 
why  one  patient  develops  this  condition  and  another  does  not.  Once  recognized, 
the  patient  usually  can  be  helped  along  the  road  of  recovery.  As  in  so  many 
other  conditions  prophylaxis  or  early  recognition  is  important. 
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PSYCHODYNAMIC  ASPECTS  OF  BEHAVIOR  IN 
OCCUPATIONAL  THERAPY 


LEONARD  A.  WKIXROTH,  M.D.,  and  FRED  BROWN,  Ph.D. 
Xi'w  York,  X.  V. 

To  a  great  extent  oeoiipatioiial  theiaj^y  is  still  not  arporded  the  position  it 
c'eserves  in  the  total  management  and  e^•aluation  of  psychiatric  patients.  Many 
psychiatrists  feel  that  occupational  therapy  has  no  therapeutic  significance  but 
is  provided  in  psychiatric  hospitals  and  on  psychiatric  services  chiefly  in  order 
to  keep  patients  busy.  The  formal  psychotherapeutic  interview  is  accorded  its 
deserved  central  position  in  the  treatment  of  patients  to  the  relative  exclusion 
of  other  sources  of  information,  among  them  occupational  therapy.  There  are 
several  reasons  for  such  an  attitude  but  they  will  not  be  discussed  in  this  paper. 

Actually,  we  are  not  concerned  primarily  with  the  therapeutic  possibilities  of 
occupational  therapy.  The  utilization  of  this  source  of  data  to  facilitate  patients' 
insight  and  or  as  an  integrative  experience,  does  not  enter  the  scope  of  this 
study. 

This  is  a  report  on  two  cases,  wherein  an  attempt  is  made  to  arrive  at  a  formu- 
lation based  upon  occupational  therapy  projects.  These  formulations  are  then 
compared  with  the  clinical  findings  and  psychological  tests.  The  emphasis  is  on 
a  compaiison  between  utilization  of  occupational  therapy  as  an  expressive  de- 
vice and  the  usual  psychological  tests.  When  occupational  therapy  is  non-direc- 
tive it  becomes  such  a  technique,  for  when  patients  select  their  projects  without 
any  outside  guidance  their  choices  are  unconsciously  determined  by  their  needs 
even  though  there  is  often  also  a  conscious,  I'ational  set  of  reasons  for  the  choice. 
Not  only  is  the  choice  of  the  project  thus  determined  by  unconscious  forces, 
but  so  is  the  time  of  its  selection,  manner  in  which  it  is  approached,  the  quality 
and  speed  of  the  workmanship,  the  recipient  of  the  article,  etc. 

Transference  manifestations,  ego  defenses,  and  drives  can  often  be  observed 
in  the  work  patients  do.  Relationships  with  siblings  and  parents  and  their  repe- 
tition with  hospital  personnel  and  other  patients  will  also  manifest  themselves 
through  the  medium  of  occupational  therapy.  Guilt,  narcissism,  masochism, 
sadism  and  greed  are  frecjuently  observed.  It  would  seem  to  be  a  partially  non- 
verbal way  of  expressing  conflicts  and  attitudes. 

C.VSE   ?^  1 

Mrs.  D.S.  w;is  42  year.s  old  at  the  time  of  her  admi.s.sioii  to  the  ])sychiatric  ward  of  the 
Mount  Sinai  Hospital.  About  five  years  before  her  admis.sion  she  developed  sinusitis.  Ac- 
cording to  the  jjatient,  her  husband  refused  her  permission  to  visit  a  doctor.  Presumably, 
as  a  result  of  this  neglect  she  developed  pain  in  her  cervical  spine  which  eventually  radiated 
to  her  left  upper  extremity,  and  finalh-  included  her  right  hand.  After  an  unsuccessful  ap- 
plication of  a  variety  of  treatments  she  was  operated  upon  for  the  removal  of  a  protruding 
intervertebral  di.sc.  The  operation  revealed  no  abnormality.  Following  the  operation  her 
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pain  becMiiio  more  sovoro  niid  incapacitiil  iiiK-  I'  lirllicr  neurological  study  revealed  osteo- 
arthritic  changes  in  tlie  cervic;il  spine,  which,  in  I  lie  opinion  of  the  neuroloKists,  could  not 
cause  pain  of  siillicienl  i nl ensi I y  to  i iic;i |);icit al e  her  to  the  degree  report ed  hy  her.  The  pos- 
sible connection  helween  her  sinusitis,  which  was  nol  observed  and  diagnosed  b\'  a  |jhysi- 
cian,  and  her  osteoart  hrit  ic  changes,  was  |)resenl  in  the  patient's  mind,  but  could  not  be 
e.\i)lained  anatomically  and/oi-  physiologically,  including  the  concc^pt  of  focus  of  infection. 

A  few  years  before  this  series  of  s\  niptoms,  she  experienced  a  |)eriod  of  gastro-intestinal 
com])laints.  Nausea,  vomiting  and  diarrhea  constituted  this  series.  At  that  time  also  no 
organic  palholog.v  w  as  ])|-esent . 

Her  home  life  was  completely  unsatisfactory.  She  had  begun  to  withdraw  from  social 
contacts  for  some  time  before  the  ajipearance  of  her  symjjtoms.  She  stopped  seeing  the  many 
women  friends  with  whom  she  had  socialized.  This  group  of  women  often  met  men  at  bars, 
drank  with  them  and  went  out  with  them.  However,  the  drinking  was  not  excessive  and  the 
dates  were  purely  social.  She  had  enjoyed  dancing  a  good  deal,  just  like  her  father  who  was  a 
good  dancer  in  spite  of  a  leg  crip|)led  by  poliomyelitis.  The  time  she  spent  with  her  husband 
was  minimal  because  he  worked  nights.  He  chose  this  shift  some  years  previously-  following 
his  recovery  from  a  serious  automobile  accident  wheicin  he  sustained  a,  number  of  fractures. 
While  he  was  asleep  during  the  da,\',  the  patient  sat  in  the  house  and  did  a  good  deal  of 
sewing  and  knitting.  With  the  jiassing  of  the  years  husband  and  wife  withdrew  from  one 
another  to  an  even  greater  e.xtent.  The  patient  made  an  attempt  to  get  closer  to  her  onl.\- 
child.  When  he  became  an  adolescent  they  discussed  their  sexual  preoccupations.  Her  con- 
scious feeling  was  that  she  w-as  helping  him  in  a  difficult  area,  l)ut  in  realit.y  this  had  the 
characteristics  of  a  mutual  incestuous  titillation.  The  l>oy  grew  Tip  to  be  quite  disturbed 
and  was  receiving  psychot heiap\-  at  the  time  of  the  patient's  admission  to  the  hospital. 

She  accused  her  husband  of  being  responsible  for  her  withdrawal  from  friends  and  from 
him.  He  did  not  offer  hei-  any  companionship  or  sexual  gratification,  but  she  made  no  at- 
tempt to  enlist  his  cooperation  in  building  a  satisfactory  family  life.  In  fact  she  even  toler- 
ated and  indirectly  encouraged  his  friendship  with  a  widow  . 

She  became  increasingly  sad  and  cried  often.  She  was  a  markedly  sensitive  person  and 
reacted  to  real  or  imagined  slights  and  insults  by  regressing  to  even  greater  inactivit}^ 
Eventually  the  pain  in  her  hands  became  the  signal  for  such  a  withdrawal.  As  soon  as  the 
pain  appeared  she  stopped  her  work,  got  into  bed  and  complained  about  her  suffering.  In 
this  area,  as  well  as  in  the  relationship  with  her  husband,  there  was  no  active  attempt  to 
seek  a  solution  to  her  problems.  Through  her  complaints  the  lesponsibilitv  for  the  manage- 
ment of  her  illness  was  thrust  entirely  upon  her  enviroiunent .  There  were  no  j)rominent 
suicidal  thoughts  nor  any  conscious  guilt  or  self -accusatory  ideas. 

Her  past  history  was  (piite  consistent  with  such  an  attitude  toward  life.  She  was  born  in 
a  rural  communit.y  as  the  fifth  of  ten  children.  She  felt  her  mother  to  be  an  unloving  and  de- 
manding person  who  expected  her  to  bring  up  the  younger  children.  This  was  experienced 
by  the  patient  as  an  imposition.  Accusations  of  incompetence  were  levelled  by  her  mother 
against  her  on  many  occasions.  For  instance,  she  recalled  chopping  wood  when  the  axe 
flew  off  its  handle  and  injured  a  younger  brother's  head.  She  was  accused  of  being  respon- 
sible for  this  injury,  and  her  brother's  subseciuent  poor  intellectual  development  \yas  at- 
tributed to  it. 

One  of  the  conscious  images  she  had  of  her  father  was  that  of  a  haijp.\-  man  who  liked  to 
play  the  fiddle  and  to  dance.  However,  there  is  ample  direct  and  indirect  evidence  in  her 
anamnesis  that  he  too  was  a  disappointing  parent. 

She  was  obliged  to  go  to  work  at  the  age  of  14  years  because  of  poor  family  finances.  At 
the  age  of  17  years  she  left  home  to  vyork  as  a  servant.  At  that  time  she  had  a  series  of  super- 
ficial flirtations  with  young  men,  none  of  which  developed  into  an.ything  meaningful.  Her 
behavior  was  most  ])rob,ibly  an  attempt  to  imitate  her  father's  lighter  moments  as  a  mani- 
festation of  her  identification  with  him. 

She  was  diagnosed  as  being  a  markedl.y  narcissistic  ))ei-son  in  that  she  expended  a  mini- 
mum of  libido  on  objects  in  her  environment  and  was  constantly  preoccupied  with  herself. 
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Part  of  the  narcissism  assiiiuod  tlie  form  of  complaints  about  her  unfortunate  lot  in  this 
world  anil  part  of  it  expressed  itself  through  somatic  symptoms.  She  was  thought  to  he  pas- 
sive and  masochistic  in  that  she  did  not  feel  called  upon  to  alter  her  internal  and  external 
environment.  Suffering  became  her  way  of  life,  e.xeept  for  short  moments  when  she  was  able 
to  indulge  in  superficial  and  hysterically  colored  flirtations.  Behind  these  traits  were  her 
chronically  ungratified  dopciidcncy  needs  and  a  great  ever-present  need  to  be  loved.  This 
was  brought  about  by  the  ilcinaiids  licr  mother  made  upon  her  and  her  inal)ilit.v  to  turn  to 
her  father  because  of  his  indifference. 

Her  chief  defetis(>s  were  thought  to  be  regression,  project i(jn,  identification,  somatization 
and  disjjlacement .  Her  most  prevalent  affect  was  that  of  depression. 

Occupational  Therapy  Activities.  During  the  first  two  to  three  weeks  on  the  ward  the 
patient  did  very  little.  She  spent  most  of  her  time  in  bed,  complaining  of  pain  in  her  arms 
and  hands.  She  was  (piite  intolerant  of  any  feelings  she  might  have  and  promptly  regressed 
to  an  intensification  of  her  symptoms.  As  she  began  to  be  more  accustomed  to  the  atmos- 
phere on  the  ward  and  more  friendly  with  the  other  patients,  she  decided  to  go  u])  to  the 
occupational  therapy  shop  to  choose  some  project.  By  this  time  she  had  already  seen  many 
things  that  other  patients  were  making.  In  addition,  she  saw  still  other  projects  in  the 
sample  case  in  the  sho]).  I "nlikc  many  othei-  patients  she  decided  to  make  what  she  called  a 
Dutch  boy  doll,  which  in  reality  was  not  Dutch  at  all.  It  had  blond  hair  with  blue  eyes  and 
wore  a  jacket  and  long  trousers  (not  pantaloons)  trimmed  with  material  of  a  lighter  color. 
The  work  progressed  very  slowly  because  of  the  pain  in  her  hands  which  recurred  quite 
often  and  for  protracted  periods.  The  unfinished  doll  was  kept  covered  with  a  cloth  in  a  box 
on  her  table.  The  facial  resemblance  between  the  doll  and  the  patient  was  quite  striking  to 
everyone  except  the  patient.  When  this  resemblance  was  called  to  her  attention,  she  denied 
it  with  some  resentment.  She  had  a  good  deal  of  difficulty  in  sewing  the  dolls  neck  and  told 
the  occupational  therapist  about  it.  When,  after  many  weeks,  the  doll  was  finished,  she 
decided  to  make  a  second  one  just  like  the  first.  She  announced  that  her  second  doll  would 
definitely  not  look  like  her.  Nevertheless,  it  looked  very  much  like  the  first  one.  However, 
the  second  was  made  in  a  much  shorter  period  of  time;  she  had  no  difficulty  with  the  neck 
and  the  colors  of  the  trimmings  were  brighter  and  gayer.  The  third  and  last  of  her  dolls 
resembled  the  first  two  but  was  dressed  in  girl's  clothes. 

During  this  period  she  also  made  many  ladies  hats,  bow-ties,  and  aprons.  Much  of  the 
material  for  these  things  was  brought  to  the  ward  in  boxes  by  the  husband  of  one  of  the  pa- 
tients. Some  of  the  patients  took  whatever  they  could  as  soon  as  the  material  was  brought, 
whereas  Mrs.  C.  stood  by  \\istfull\-  and  waited  until  the  other  i)atients  took  all  they  could 
and  then  she  took  the  material  that  was  left. 

During  the  latter  part  of  her  hospitalization  she  painted  on  a  tile  a  ballet  dancer  stand- 
ing on  the  toes  of  one  foot  and  the  other  leg  lifted  to  a  horizontal  position.  This,  she  said, 
was  a  repre.sentation  of  a  friend  of  hers  who  actually  was  a  dancer.  Then  she  painted  a  se- 
ductive Spanish  dancer  on  another  tile.  She  had  to  ask  for  the  occupational  therapist's 
help  in  painting  the  dancer's  necklace,  hands  and  thighs. 

After  a  good  deal  of  deliberation  .she  gave  the  boy-dolls  to  her  husband's  nephew.  Some 
of  the  ties,  aprons  and  hats  were  distributed  among  the  inirses  and  doctors.  The  tile  with 
the  Spanish  dancer  was  intended  for  the  psychiatrist,  whom  she  thought  she  had  otTended 
a  few  weeks  earlier. 

Comment  on  Orriipaliotuil  Tlicrapij  and  pKijchologicai  Findings.  In  presenting 
the  inferences  derived  fioni  her  occupational  therapy  behavior  it  will  l)e  in- 
structive to  interpohite  statements  from  the  psychological  report  which  support 
these  formulations.  This  has  special  significance  when  it  is  known  that  the  test 
findings  were  interpreted  without  prior  knoAvledge  of  the  patient's  history. 

The  resemhlaiu'c  of  her  dolls  to  the  patient  was  interpreted  as  luirci.ssism. 
This  interpretation  was  made  before  the  clinical  impression  was  known  to  the 
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aiithoi's.  Tliis  impicssion  was  st rcii<2;t liciicd  hy  llic  fact  that  all  tlu'cc  dolls  rc- 
scmljlcd  one  another.  I'lii'  emhidideiy  of  such  self-iinag'e.s  was  rarely  observed 
in  other  patients. 

{"In  .^iiinDiari/,  this  in  an  unil  (Icpendenl,  narcissifitir  (iixl  infiinli/c  individual. 
Each  of  the  human  Jiyurc  drawinga  shows  an  airlcward  and  hif/hh/  ali/pica!  render- 
ing of  the  neck  region"). 

Her  hostility  toward  lier  husliand  was  manifested  hy  the  fact  that  whereas 
she  gave  these  dolls  to  his  nephews,  she  made  nothing  for  him  duiing  her  entire 
stay  on  the  ward.  Undoubtedly  he  was  aware  also  of  the  fact  that  she  made  a 
number  of  things  for  ward  personnel  and  for  her  son. 

{"On  the  one  hand  she  is  orally  receptive,  and  on  the  other,  she  shows  oral  sadistic 
trends  which  are  coupled  with  her  castrative  and.  depriving  impulses"). 

Her  greed  was  demonstrated  through  the  large  number  of  projects  that  she 
made,  even  though  she  did  not  work  for  long  periods  of  time  because  of  pain  in 
her  hands.  She  did  not  distribute  these  things  among  patients,  thus  suggest- 
ing that  she  was  attempting  to  curry  favor  with  personnel,  that  is,  people  in 
authority. 

{"Yet  this  woman  is  striving  to  maintain  coidact  with  others,  however  tenuous  her 
resources  for  such  contact  may  be,  although  the  need  to  he  a  child,  to  cling  and  he 
dependent  on  her  familij  is  very  overwhelming"). 

She  was  able  to  gratify  her  wish  for  a  \-ariety  of  things,  when  she  was  able  to 
get  them  in  the  shop  upon  request,  but  when  she  had  to  fight  for  material  with 
other  patients,  sh(>  stood  on  the  side-lines.  The  expression  of  o\'ert  aggression 
was  impossible  f(jr  her.  Her  oversensitivitj^  prevented  her  from  l)eing  actively 
aggressive.  Whenever  she  de\'eloped  a  new  exacerbation  of  symptoms  she  stopped 
working  and  got  into  bed,  thus  giving  expression  to  her  dependency  needs.  In 
effect,  she  was  saying  that  she  was  incapable  of  working  and  that  if  the  work 
was  to  be  done,  others  were  expected  to  do  it  for  her. 

{"Like  a  little  child,  she  views  the  world  from  the  standpoint  of  what  she  can  ob- 
tain from  it  in  an  orally  incorporative  sense"). 

The  very  same  cessation  of  activity,  resulting  from  an  intensihcation  of  her 
pain,  was  an  expression  of  her  masochism.  This  turning  of  aggression  against 
herself  represents  a  very  prominent  trait  in  her  personality.  It  is  permissible 
to  speculate  that  it  was  guilt,  among  other  things,  which  prevented  her  from 
keeping  most  of  the  things  she  made.  This  was  in  striking  contrast  to  the  l)e- 
havior  of  some  other  ac(|uisitive  patients,  who  kept  everything  for  themselves. 
Her  masculine  identification  found  its  expression  in  the  maleness  of  her  first  two 
dolls. 

("She  is  considerably  confused  as  to  which  role  she  mu.'<t  play"). 

It  was  also  (juite  instructive  to  observe  that  \vith  the  passage  of  time  she 
finally  made  a  female  doll.  In  the  protecti\'e  atm()sj)here  of  the  ward  she  was 
able  to  relincjuish,  if  only  temporarily,  this  mechanism  of  defense.  During  the 
period  of  relaxation  the  colors  of  her  dolls'  clothes  became  gaj^er,  her  depressed 
mood  disappeared  almost  entirely  and  she  became  elated  at  times.  This  elation 
was  expressed  largely  as  flirtatiousness  which  she  recorded  through  her  two 
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(lancers  on  tiles.  These  tiles  express  h(>r  ideiitilicatioii  with  her  friend  the  dancer. 
However,  she  was  already  serving!;  notice  that  her  flirtatiousness  was  spurious. 
She  had  difliculty  in  ])aintinf>;  her  Spanish  dancers'  hands  and  thighs,  as  though 
she  were  saying  that  masturbation  and  sex  were  frought  with  conflict. 

("She  can  pose  an  a  woman,  hut  this  is  onlij  a  farnilc  in  which  seductive  manner- 
isms substitute  for  genuine  emotianal  give  and  lal,-( ;  vaginal  intercourse  is  expe- 
rienced as  a  hostile  a/ut  aggressive  act  and  sonu-  sexual  relief  is  undoubtedly  achieved 
by  masturbation.  Several  thematic  apperception  test  stories  related  by  this  ivoman 
arc  indicative  of  discord  in  the  marital  relationship.  There  appears  to  be  a  great 
concern  with  the  pelvic  area,  suggesting  nuirh'ed  sexual  conflicts:  this  patient  at- 
tempts to  evade  genilalily"). 

Finall}'  the  alteration  of  her  body  image,  resulting  fiom  the  operation,  was 
indicated  in  her  difficulty  in  sewing  the  tloll's  neck  and  in  asking  for  help  in 
painting  the  Spanish  dancer's  necklace. 

CASE  #2 

The  second  case  is  that  of  Mrs.  H.  M.  a  20  year  old  married  woman  who  was  admitted 
(()  the  hospital  during  an  attack  of  ulcerative  colitis.  She  was  acutely  ill  upon  admission. 

The  i)alient  developed  her  illness  several  months  i)reviousIy  when  her  only  child,  a  boy, 
was  six  months  old.  She  was  quite  incapable  of  taking  care  of  him  and  handed  over  most  of 
the  chores  to  her  mother,  ("hanging  her  boy's  diapers  was  disgusting  to  her.  She  quarrelled 
with  her  husband  a  great  deal  because  he  was  more  inteiested  in  his  family's  welfare  than 
in  hers.  They  had  had  no  sexual  relations  for  some  time  past  because  of  her  complete  frigid- 
ity. 

During  her  pregnancy  her  weight  had  risen  from  125  pounds  to  185  pounds.  After  a  few 
months  of  illness  she  weighed  only  72  pounds,  l)ut  shortly  thereafter  there  was  a  turning 
point  in  her  illness  and  she  regained  much  of  her  weight  rapidly.  Her  weight  loss  was  prob- 
ably more  a  result  of  marked  anorexia  rather  than  of  frccpient  blootly  bowel  movements  and 
fever,  although  they  also  were  important.  Other  upper  gast  ro  intestinal  symptoms,  such  as 
nausea  and  vomiting  also  figured  rather  piominently  in  her  illness.  During  the  period  of  her 
greatest  weight  loss  she  was  deeply  depressed,  staying  in  l)ed  all  the  time  and  talking  to 
almost  no  one.  She  was  quite  convinced  that  she  was  going  to  die.  Although  her  mood  even- 
tually showed  great  improvement,  she  could  not  be  considered  a  care-free  person.  She 
laughed  and  teased,  but  was  not  content.  She  chewed  her  finger-nails,  warts,  and  lips  to  the 
point  of  bleeding.  These  were  old  habits  of  hers.  In  addition  to  her  gastro-intestinal  dis- 
turbances she  manifested  other  disturbances  of  the  vegetative  nervous  system.  She  blushed 
often  and  perspired  profusely.  The  i)alms  of  her  hands  were  cold  and  wet. 

The  patient  was  the  oklest  of  three  sil)lings  in  a  family  where  the  parents  were  perpetu- 
ally quarreling.  One  brother  was  born  when  she  was  eighteen  months  old.  When  she  was 
four  years  old,  her  father  went  to  jail  because  of  theft.  During  the  eight  years  the  he  was  in 
prison  she  slept  with  her  mother.  When  he  was  released,  the  patient  left  her  mother's  bed 
and  joined  her  brother.  She  slept  with  him  until  she  began  to  go  out  with  her  husband  at 
the  age  of  17  years.  Her  younger  brother  was  born  one  j'ear  after  her  father  came  out  of 
prison.  She  was  more  or  less  expected  to  raise  this  boy,  which  she  did  with  mi.xed  feelings. 

Until  the  age  of  12  years  she  was  quite  outgoing,  had  many  friends,  and  particii)ated  in 
varied  activities,  especially  in  school  plays.  At  about  that  age  a  number  of  things  had 
occurred:  she  learned  about  se.xual  intercourse  from  her  friends,  she  began  to  menstruate, 
and  her  father  came  out  of  jail.  From  that  time  on  she  became  withdrawn  and  began  to 
react  with  diarrhea  and  vaso  motor  hyperirritability  to  many  different  situations.  Whereas 
as  a  child  she  was  a  jioor  and  finicky  eater,  she  tended  to  put  on  excessive  weight  from  this 
time  on.  She  was  always  a  rather  dull  student  but  enjoyed  reading  popular  novels  a 
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f?o()(l  She  was  a  fast  roador.  Until  the  a^o  of  12  years,  when  she  became  inhibited  she 

enjoN'ed  particiiiating  in  school  i)lays  and  was  apparently'  ([uite  good  in  them.  I<'rom  that 
time  on,  however,  she  was  forced  to  give  up  this  activity. 

It  was  the  clinical  impression  that  the  pat  ient  was  a  narcissist  ic,  infantile  individual. 
Her  ambivalent  dependency  upon  her  mother  was  substantiated  by  a  great  deal  of  clinical 
material.  Her  hostility  toward  men  was  quite  apparent.  Masochism  was  thought  to  he  par- 
ticularly pronounced.  Regression,  somatization,  identifieatic)n  with  a  hostile  motiier,  re- 
versal of  affect  were  some  of  her  more  api)ar(Mit  defenses. 

Occupational  Therapy  Activities.  During  the  first  few  weeks  of  her  sla.\-  at  the  hospit.-d 
she  worked  a  good  deal.  She  made  a  number  of  wallets,  cliange  purses,  key  cases  and  key 
chains.  She  made  a  few  gun  holsters  and  copi)er  jew  Icry  out  of  copper  wire.  Most  of  these 
things  she  distributed  among  her  mother,  mother  in  law,  husband,  brother  and  some 
cousins.  Some  of  the  copper  jewelry  was  for  herself.  She  made  a  bracelet  for  herself  which 
was  much  too  large  for  her  thin  wrist.  The  reason  she  gave  was  that  she  ho|)ed  to  gain  weight 
to  make  it  fit;  The  work  was  of  good  qualitj^,  but  she  often  asked  for  help  where  a  fair 
amount  of  physical  effort  was  required,  such  as  punching  holes  in  leather.  During  the  same 
period  she  also  made  a  clown  out  of  jersey  material.  It  was  stuffed  with  cotton  bv 
another  patient  because  she  became  anxious  even  at  the  thought  of  doing  it  herself.  An 
animal  that  she  made  for  her  baliy  boy  also  w.is  stuffed  by  someone  else.  When  she  was  told 
that  her  child  attempted  to  put  the  animal's  head  into  its  mouth,  she  was  unable  even  to 
sew  th(>  material  together  for  these  stuffed  animals. 

During  the  many  weeks  of  her  depression  which  followed  the  jjeriod  referred  to  in  the 
above  [paragraph,  she  lav  in  bed  almost  motionless.  Occasionallv  she  reminded  the  occupa- 
tional therapist  that  she  had  many  unfinished  projects  and  that  she  would  finish  them  when 
her  health  improved.  This  was  a  period  of  marked  regression.  Then  a  change  in  her  mood 
occurred  concomitantl.v  with  a  change  from  a  negative  to  a  positive  transference.  She 
became  active  again.  During  this  period  she  made  tw^o  more  clowns  which  were  not  stuffed. 
The  f.ici;d  expression  of  all  three  clowns  was  the  same.  She  described  it  as  "mischievous." 
MoriMjvcr,  there  was  a  peculiar  angularity  about  their  features  which  i-esembled  her  own 
when  she  was  very  thin.  All  of  these  clowns  were  taken  to  her  home.  One  of  them  was 
very  small  and  the  other  one  extremely-  large. 

She  made  another  attempt  at  makinga  stuffedanimal.  Again  she  found  thestuffing  difficult 
to  do,  but  she  was  able  to  proceed  w'ith  it.  She  was  amazed  at  what  she  considered  the  large 
quantity  of  cotton  that  was  accommodated  by  a  small  animal.  Eventuallv,  she  tore  the 
material  and  threw  the  toy  aw'ay. 

Then  she  was  knitting  a  sweater  for  her  husband.  .Vfler  making  a  large  part  of 
the  sweater,  she  was  dissatisfied  with  it,  rijjped  it  and  used  some  of  this  wool  to  make  a 
fluffv  dog.  In  the  meantime  she  also  made  a  ntmiber  of  leather  things  which  she  distributed 
among  \-aiious  members  of  her  f;iiiiil\-.  Fin:ill\  ,  just  before  leaving  the  hos|)ital  she  made  two 
beaiitifid  clowns  for  her  therapist's  two  children. 

Just  as  she  had  a  need  to  have  her  mother  take  care  of  her  baby,  so  she  also  got  various 
people  on  the  ward  to  help  her  with  some  of  her  projects.  Often,  instead  of  going  up  to  the 
shop  by  herself,  she  expected  other  patients  to  bring  some  material  to  her.  This  passive 
receptive  orientation  was,  of  course,  intensified  by  her  illness. 

(''The  pnticnVs  intense  feelings  of  inadequaey  and  helplessness  extend  into  the 
intelleetual  sphere  and  make  problems  in  that  area,  threatening  to  her.  Her  anxiety 
toleranee  can  he  fairly  easily  bolstered  by  a  highly  dependent  and  ehild-lihc  rela- 
tionship. Essentially  an  oral  demanding  person,  Ihc  pali(iil's  recent  sporadic  ef- 
fejrts  to  establish  independence  have  led  (ndy  to  the  inlensijieation  of  her  feelings  of 
helplessness  and  inadequacy"). 

Her  hostility  was  mostly  apparent  in  regard  to  her  husband. 

{"She  tends  to  be  exhibitionislic.  .  .preoccupied  with  fantasies  of  being  bcantifid 
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and  of  going  out  and  having  a  good  time.  These  are  probably  also  compensations  for 
her  disappointment  with  married  life.  She  tends  to  overreact  in  close  contacts  in  an 
oral  aggressive  manner  which  is  detrimental  to  her  marital  relationship").  She  was 
go'uig  to  make  a  .sweater  for  him  Ymi  chanjied  her  mind,  ripped  it,  and  made  a 
Huffy  dog  instead.  The  making  of  guns,  lioLsters,  even  though  her  child  was  only 
six  months  old,  was  also  suggestive. 

As  so  often  happens  in  oral,  dependent  characters,  her  regression  manifested 
itself  by  inactivity,  among  other  things.  Even  though  there  is  ample  clinical 
evidence  of  her  hostility  toward  several  members  of  her  family,  she  gave  them 
many  of  the  things  she  had  made.  Her  dependency  needs  account  for  this  gen- 
erosity. It  was  her  way  of  holding  on  to  her  ambi\'alently  loved  objects. 

{"Intense  hostility  is  harbored  especially  toward  the  mother  and  husband  irhich 
she  cannot  express  directly  because  of  her  ambivalence  toward  them  and  her  guilt 
feelings").  When  she  was  with  them  she  fought  with  them.  When  she  was  awaj^ 
from  them,  she  had  to  hold  on  to  them. 

Her  oi'al  greed  was  demonstrated  by  the  fact  that  she  gave  none  of  her  things 
to  persomiel,  even  though  she  was  on  the  ward  for  a  long  time. 

(".  .  .basically  an  infantile,  oral  dependent  character.  .  .  ."). 

Her  gi'eat  need  to  incorporate  orally  was  shown  in  her  volumitums  and  fast 
reading.  She  indicated  her  orality  in  this  symbolic  manner,  but  felt  much  too 
guilty  to  stuff  animals,  because  this  was  too  reminiscent  of  actual  eating. 
On  theoretical  grounds,  it  is  fair  to  assume  that  the  difficulty  she  had  with  stuff- 
ing represented  her  hostile  identification  with  mother. 

("Essentially  she  seems  to  identify  with  the  mother.  Because  the  patient  feel. that 
her  mother  has  foiled  to  give  her  sufficient  oral  snccourance,  she  feels  hostile  towards 
her"). 

Making  clowns  that  looked  mischievous  was  a  kind  of  denial  of  her  underlying 
depression. 

{"Handles  an.viety  by  resorting  to  a  highly  childi.'ih  relationship,  tending  to  be- 
cloud issues  with  cute  kittenish  behavior  and  comments.  Though  the  patient  has  some 
mood  swings,  she  appears  to  suffer  from  a  chronic  underlying  depression  irhich, 
while  partly  accepted  with  fatalistic  resignation  on  one  level,  is  denied  and  avoided 
by  flights  into  adolescent  fantasies  of  wealth  and  adventure  on  another").  The  fact 
that  they  ranged  in  size  fi'om  small  to  large  was  an  echo  of  her  preoccupation  with 
her  own  body  size,  which  became  so  much  .smaller  during  her  illness,  as  well  as 
during  her  adolescence. 

DISCUSSION 

The  occupational  tliciapy  and  psychological  foi'inulations  were  arrived  at  in- 
dependently l)y  the  p.sycliiatrist  and  the  psychologist.  We  were  impressed  by  the 
parallelism  between  the  two  sources  of  data,  and  deliberately  chose  such  cases 
from  our  material  for  a  preliminary  publication.  We  were  interested  in  convey- 
ing the  idea  that  occupational  therapy  often  can  .serve  as  an  important  .supple- 
ment to  the  standard  p.sychological  tests  and  we  felt  that  cases  which  show  such 
a  parallelism  would  best  demonstrate  this. 
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III  sonic  of  these  cases  psychological  tests  revealed  iniu  li  material  which  was 
not  ol)\  ious  in  the  occupational  therapy  projects,  at  h'ast  during  the  pci  iod  of 
of)ser\-ation.  There  are  also  instances  where  the  opposite  is  true,  which  should 
not  be  surprising.  After  all,  even  several  psychological  tests  do  not  always  re- 
veal the  same  data.  In  a  given  case  the  Rorschach  test  may  uncover  the  drives 
more  than  the  ego  defenses  and  the  thematic  apperception  test  will  demonstrate 
the  defenses  more  clearly. 

The  authors  are  fully  aware  that  the  temptation  to  make  things  fit  is  great  in 
such  a  study  and  made  a  serious  attempt  to  overcome  this  pitfall.  Moreover,  it 
is  impossible  to  dissociate  occupational  therapy  from  other  manifestations  of 
behavior.  The  observers  cannot  help  being  influenced  even  if  ever  so  subtly  by 
these  manifestations.  In  spite  of  these  and  other  possible  sources  of  contamina- 
tion of  judgement  we  felt  it  worth  while  to  publish  such  a  report,  if  for  no  other 
reas(jn  than  to  stimulate  further  interest  in  occupational  therapy  as  an  expres- 
sive diagnostic  approach. 


POSTERIOR  FOSSA  HEMATOMAS 


SIDNEY  W.  GROSS,  M.D. 
New  York,  N.  Y. 

Posterior  fossa  hematomas  of  traumatic  or  spontaneous  origin  are  uncommon. 
It  is  of  interest  to  record  the  following  case  histories  of  posterior  fossa  hematomas 
in  the  extradural  space,  the  subdural  space  and  in  the  substance  of  the  cere- 
bellum. The  first  case*  is  that  of  a  posterior  fossa  extradural  hematoma. 

A  young  man  of  about  20  \v;is  standing  in  the  back  of  a  truck  which  started  suddenly, 
throwing  him  to  the  pavement.  He  lost  consciousness  immediately  and,  in  this  condition, 
was  admitted  to  the  hospital.  A  very  slight  abrasion  was  present  on  the  scalp  just  above  the 
inion.  The  pupils  were  equal  and  reacted  well  to  light.  A  bilateral  positive  Babinski  was 
present.  Within  2  hours  the  patient  became  more  alert  and  he  responded  to  simple  com- 
mands. However,  he  became  quite  restless.  A  spinal  tap  was  done  and  the  cerebrospinal 
fluid  was  found  to  be  grossly  bloody  and  under  120  mm.  of  pressure.  During  the  next  few 
hours  he  seemed  to  improve,  when  suddenly  he  became  cyanotic  and  stojipetl  breathing. 
In  spite  of  emergency  measures,  the  patient  died. 

Post-mortem  disclosed  a  linear  fracture  of  the  skull  beginning  5  cm.  above  the  inion  and 
e.xtending  straight  down  the  midline  to  the  foramen  magnum.  An  extradural  clot  8  x  6  x  2'^ 
cm.  covered  the  dura  over  the  right  cerebellar  hemisphere  and  the  pole  of  the  right  occipital 
lobe.  A  tear  was  present  in  the  right  lateral  sinus  near  the  torcula.  In  addition,  small  sub- 
dural hemorrhages  were  found  over  each  temporal  lobe.  The  ventral  surfaces  of  the  frontal 
and  temporal  lobes  were  moderately  contused. 

Extradiu'al  hematomas  in  the  posterior  fossa  are  rare.  According  to  Kessel  (1), 
up  to  1938  when  he  reported  the  hrst  successful  case,  he  was  unable  to  find 
another  successfully  operated  case  at  that  time.  McKenzie  reported  a  case  in 
1938.  His  patient,  a  child,  su.stained  a  slight  head  injury.  After  a  symptom-free 
period  of  30  hours,  fiaccidity  of  all  extremities  developed  along  with  stupor. 
Fourteen  hoius  later  the  patient  died.  Autopsy  disclosed  a  1-inch  fracture  of  the 
occipital  bone  and  an  extradural  clot  compressing  the  right  cerebellar  hemisphere. 
McKenzie  (2),  in  a  review  of  the  literature,  foimd  19  other  cases  of  posterior 
fossa  extradural  clots,  all  discovered  at  autopsy. 

In  1941  Coleman  and  Thomson  (3)  reported  the  case  of  a  9-year  old  boy  who 
fell  from  a  moving  truck,  striking  the  back  of  his  head.  The  only  sign  of  injury 
was  a  small  hematoma  in  the  left  occipital  region  and  he  was  sent  home.  Twenty- 
four  hours  latei-  he  became  drowsy,  restless  and  he  vomited  several  times.  Diu'- 
ing  the  next  15  hoiu's,  his  condition  worsened.  An  X-ray  showed  a  midline  skull 
fracture  extending  from  the  lambdoid  suture  to  the  foramen  magnum.  Passive 
neck  mo\Tments  weic  painful  and  hypotonia  and  ai'eflexia  developed.  At  opera- 
tion, an  extradural  clot  3  cm.  thick  was  foiuid  over  both  cei'ebellar  hemispheres. 
The  bleeding  came  from  a  tear  in  the  torcula.  The  patient  recovered. 

Kessel's  (1)  patient  was  thrown  from  her  bicycle  and  struck  the  back  of  her 
head.  X-rays  showed  separation  of  the  left  half  of  the  lambdoid  suture.  The 

From  The  Department  of  Neurosurger\'.  The  Mount  Sinai  Hospital,  New  York,  N.  Y. 
*  Previ(jusi\-  r('])orted  l)y  (lonly,  1'.,  .J.  Xeurosurg.,  5:  2!)4,  1948. 
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oiitstanding  .syniptoin  in  this  patient  was  the  cerebellar  or  "rigid"  fits  which 
developed  about  30  hours  after  the  accident.  Th(>,se  were  characterized  by  re- 
traction of  the  head,  rigidity  of  all  four  limbs,  cyanosis,  irregular  breathing  and 
loss  of  consciousness.  Similar  fits  are  occasionally  observed  in  patients  witli 
cerebellar  tumors,  and  are  most  likely  closely  related  to  decerebrated  rigidity. 

There  are  three  sources  of  extradural  hemorrhages,  viz.,  the  meningeal  arteries, 
the  diploic  veins,  and  the  venous  sinuses.  Most  supratentorial  extradural  hemor- 
rhages are  of  arterial  origin.  On  the  other  hand,  those  occurring  in  the  posterior 
fossa  are  nearly  always  due  to  tears  in  the  transverse  sinus  or  one  of  the  veins 
draining  into  it.  The  posterior  meningeal  artery,  a  branch  of  the  ascending 
pharyngeal  artery,  along  with  a  meningeal  branch  of  the  vertebral  artery  supply 
the  dura  of  the  posterior  fossa.  It  is  possible  that  laceration  of  these  arteries 
might  cause  extradural  hemorrhages  in  the  posterior  fossa.  However,  I  have  not 
been  able  to  find  a  report  of  such  an  occurrence. 

Anderson  (4),  in  1949,  reviewed  the  literature  and  added  his  own  case.  From 
a  study  of  the  report  in  the  literature  and  my  own  observation  of  1  patient  with 
an  extradural  hematoma  in  the  posterior  fossa,  any  of  the  following  symptoms 
and  signs  should  make  one  suspect  such  a  lesion : 

1.  A  history  of  a  fall  or  a  blow  to  the  back  of  the  head  with  or  without  loss 
of  consciousness; 

2.  Followed  by  headache,  vomiting,  dizziness  and  a  tendency  to  lie  on  one 
side; 

3.  After  a  variable  period,  sometimes  several  hours  but  not  infre(iuently 
several  days,  "rigid"  fits  and  lethargy  develop. 

4.  On  examination,  nuchal  rigidity,  nystagmus,  ataxia,  hypotonia  and  often, 
papilledema  are  found. 

5.  X-rays  of  the  skull  usually  show  a  fracture  of  the  occipital  bone  crossing 
the  transverse  sinus. 

As  far  as  treatment  is  concerned,  kmibar  puncture  should  be  avoided  and 
exploration  should  be  undertaken  as  soon  as  there  is  adecjuate  evidence  to  war- 
rant the  diagnosis.  Since  extradural  hemorrhages  of  the  posterior  fossa  may  be 
associated  with  extradural  clots  over  the  occipital  poles,  in  every  case  a  burr 
hole  should  be  made  above  the  transverse  sinus. 

The  second  case  is  that  of  a  patient  with  a  chronic  siUxhiral  hematoma  in  the  posterior 
fossa.  This  was  a  woman  of  51  at  the  time  of  her  hospitaHzation  in  1949.  She  comphiined  of 
back  pain  and  left  lower  extremity  pain  of  four  months'  duration,  and  of  staggering  to  the 
left  of  four  weeks'  duration.  In  addition,  she  had  had  occasional  frontal  and  occipital  head- 
aches during  the  seven  weeks  prior  to  admission.  She  walked  on  a  broad  base.  Early  papil- 
ledema and  nystagmus  on  left  lateral  gaze  were  present.  A  ventriculogram  showed  marked 
dilatation  of  the  entire  ventricular  system  including  the  aqueduct  and  fourth  ventricle. 
At  operation,  a  chronic  subdural  hematoma  was  found  over  the  right  cerebellar  hemisphere. 
The  patient  improved  and,  wlieri  seen  one  year  hiter,  she  had  no  complaints  anfl  apjieared 
to  be  in  good  health. 

In  i!)40  Coblentz  (5)  reported  the  first  case  of  posterior  fossa  subdui-al  hema- 
toma suspected  clinically  and  treated  surgically  with  recoveiy.  At  that  time,  he 
was  able  to  find  only  four  other  cases  of  posterior  fossa  subdural  hematomas,  all 


288 


SIDNEY  W.  (iUOSS 


lound  ;it  autop.sy  and  not  recognized  before  death.  Since  then,  only  three  or 
four  additional  cases  have  been  reported.  It  would  appear  then,  that  subdural 
posterior  fossa  hematomas  occur  much  less  freciueutly  than  extradural  infra- 
tentorial  clots.  Above  the  tentorium,  the  reverse  is  true.  This  has  an  anatomical 
basis  since  the  venous  drainage  from  the  cerebellum  does  not  involve  cortical 
veins  which  drain  into  dural  lacunae  such  as  are  found  above  the  tentorium. 

Posterior  fossa  subdural  hematomas  occui-  so  infrequently  that  it  would  seem 
luiwise  to  venture  a  pre-operative  diagnosis  or  to  attempt  to  delineate  a  clinical 
syndrome. 

The  third  patient  had  an  iiit racerehcllar  iicniatonia.  This  case  was  a  male  hank  teller, 
63  .years  old.  He  had  had  hypertension  for  at  lea.st  ten  yeans  hut,  except  for  headaches  from 
time  to  time,  he  had  never  been  seriously  disabled  by  his  disease.  On  November  21,  1948, 
after  climbing  a  steep  hill,  he  suddenly  complainefl  of  dizziness,  nausea  and  faintnes.s.  He 
was  able  to  drive  his  car  home,  but  on  arrival  there  he  collapsed  and  had  to  be  carried  to 
bed.  On  attempting  to  walk  he  fell  to  the  left  and  forwards.  His  speech  became  thick  and 
garbled  and  he  complained  of  blurred  vision.  On  admission  to  the  hospital,  November  28, 
1948,  he  appeared  acutely  and  severely  ill.  He  was  unable  to  stand  or  walk.  When  he  tried 
to  sit  up,  he  fell  to  the  left  and  backwards.  There  was  marked  ataxia  and  incoordination  in 
the  left  upper  and  lower  extremities.  The  deep  tendon  reflexes  were  all  hyperactive.  Plantar 
flexion  was  absent  on  both  sides.  The  abdominal  reflexes  were  absent  on  the  right.  The  fields 
and  fundi  were  normal.  Horizontal  nystagmus  was  present  in  all  directions  of  gaze,  but 
slower  and  coarser  on  left  lateral  gaze.  Blood  pressure,  220/120.  Lumbar  puncture  yielded  a 
clear  fluid  under  a  j)ressure  of  210  mm.  An  acute  spontaneous  intracerebellar  hemorrhage 
was  suspected.  Bilateral  posterior  ventricular  puncture  and  air  injection  were  done.  The 
ventricles  were  slightly  enlarged.  The  tentorium  on  the  left  side  was  slightly  elevated.  An 
oj)ening  was  made  over  the  left  cerebellar  hemisphere.  Exploration  with  a  cannula  yielded 
a  chocolate-colored  fluid  about  1  cm.  l)elow  the  cerebellar  cortex.  A  transcortical  incision 
was  made,  and  a  clot  the  size  of  a  golf  ball  was  found  and  removed.  Except  for  troublesome 
hiccough,  the  patient  had  a  relatively  smooth  ]K)st -operative  course.  At  the  time  of  dis- 
charge on  December  10,  194S,  the  patient  was  able  to  walk  with  assistance.  He  continued 
to  improve  and,  but  for  slight  left-sided  ataxia,  there  were  no  residual  findings. 

In  1942,  Mitchell  and  Angrist  (6)  reported  15  examples  of  spontaneous  cere- 
bellar hemorrhage  discovered  at  autopsy.  In  their  fairly  comprehensive  review  of 
the  literature,  they  were  able  to  find  109  additional  cases.  They  concluded  that 
spontaneous  cerebellar  hemorrhage  is  similar  to  cerebral  hemorrhage  in  inci- 
dence and  that  the  contributory  pathological  factors  are  the  same.  They  at- 
tribute the  apparent  infrequency  of  cerebellar  hemorrhages  in  part,  at  least,  to 
the  failure  to  investigate  adecjuately  cases  of  sudden  death.  In  21  instances  of 
spontaneous  intracranial  hemorrhage,  where  death  occurred  outside  the  hospital, 
cerebellar  hemorrhages  were  found  in  se\'eu.  In  a  series  of  1 15  cases  of  spontaneous 
intracranial  hemorrhage,  15  were  in  the  cerebellum.  This  is  the  approximate 
expected  incidence  based  on  the  weight  of  the  cerebellum  as  compared  to  that  of 
the  cerebrimi.  Hypertensive  cardiovascular  disease  was  the  most  common  as- 
sociated finding. 

Haml)y  (7),  in  1945,  reported  16  cases  of  surgically-treated  intracerebral 
hematomas.  Two  were  located  in  the  cerebellum.  Examples  of  intracerebellar 
hematomas  due  to  trauma  were  recently  reported  by  Schneider,  Lemmen  and 
Bagchi  f8). 
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In  summary  then,  although  hematomas  in  the  posterior  fossa  arc  uiiconniioii, 
they  do  occur  and  should  be  searched  for  when  signs  of  cerebellar  dysfunction 
come  on  following  trauma  or  appeal'  suddenly  in  a  patient  with  hypertension. 
In  traumatic  cases  a  fracture,  scalp  hematoma,  or  contusion  in  the  occipital 
region,  is  often  found.  It  is  likely  that  the  reported  incidence  of  posterior  fossa 
hematomas  will  increase  as  the  awareness  of  their  occurrence  increases. 
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THE  HELATIOX  OF  MALIGNANT  HYPERTENSION  TO 
PERIAPvTEHITIS  NODOSA  IN  Hl'MANS 


NOKMAN  BANK,  M.I) 
Xeir  York,  A'.  )'. 

In  recent  years  there  has  been  increasing  interest  in  a  group  of  vascular  dis- 
eases which  has  as  its  common  denominator  the  histologic  appearance  of  vessel 
wall  necrosis  with  surrounding  inflammatory  reaction.  Both  clinical  and  experi- 
mental studies  have  indicated  that  widely  di^'ergent  mechanisms  may  give  rise 
to  closely  similar  appearing  lesions  (1-10).  Thus,  one  may  produce  vascular 
necrosis  in  rabbits  by  administration  of  foreign  protein  or  sulpha  drugs.  Analogous 
diseases  occur  in  man.  Here  the  basic  mechanism  is  presumably  an  allergic 
one.  It  is  also  well  known  that  periarteritis  nodosa-like  lesions  can  be  produced 
in  rats  hy  a  number  of  techniques  which  seem  to  have  in  common  the  establish- 
ment of  a  hypertensive  state  (11-16).  The  relationship  between  hypertension  and 
human  periarteritis  nodosa  is  less  clearly  understood.  It  was  with  the  hope  of 
better  defining  this  relation,  that  the  cases  of  periartei-itis  nodosa  at  the  Mount 
Sinai  Hospital  were  reviewed. 

CASE  MATERIAL 

Only  cases  in  which  the  final  autop.sy  diagnosis  was  periarteritis  nodosa  were 
included.  The  total  number  of  cases  aA'ailable  was  42,  covering  the  period  1930 
to  1955.  The  clinical  histories  were  carefully  studied,  with  special  emphasis  on 
hypertension,  renal  disease,  allergy,  drug  intake  and  blood  transfusions.  The 
physical  findings  and  laboratory  data  were  also  reviewed.  In  addition,  autopsy 
protocols  and  histologic  sections  were  studied  in  each  case. 

RESULTS 

Clinically,  the  group  was  a  heterogeneous  one.  There  were  seven  cases  in  which 
onset  of  symptoms  followed  administration  of  a  sulpha  drug,  and  one  in  which 
angiitis  appeared  to  be  secondary  to  serum  sickness.  These  eight  cases  would  ap- 
pear to  be  allergic  in  nature  and  fit  the  group  which  Zeek  has  called  hypersen- 
sitivity angiitis  (17). 

Nine  of  the  42  cases  were  included  in  a  series  reported  l)y  C'hurg  and  Strauss 
(18).  These  were  characterized  pathologically  by  extravascular  granulomas  as 
well  as  angiitis.  The  clinical  picture  is  marked  by  severe  asthma,  fever,  bizarre 
skin  eruptions,  recurrent  pneumonia,  pericarditis,  arthralgia  and  exceedingly 
high  eosinophilia.  There  were  three  cases  of  Wegener's  Granulomatosis.  The 
necrotizing  vascular  lesion  that  occurs  in  this  .syndrome  is  well  known  (19).  Four 
cases  were  not  placed  in  any  group  because  there  was  insufficient  information 
available  concerning  the  clinical  picture. 

In  the  remaining  18  cases,  there  was  no  history  of  drug  intake,  serum  or  blood 
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t raiisl'usioiiis,  or  any  ()\('rt  I'orni  ol  iillcrjiiy.  However,  these  cases  seemed  to  fall 
into  tAvo  distinct  groups,  depending  upon  the  presence  and  degree  of  hyperten- 
sion. Ten  of  the  18  presented  the  clinical  syndrome  of  malignant  hypertension, 
while  in  the  other  eight,  hypertension  was  either  entirely  absent  or  of  mild 
degree. 

HYPERTENSIVE  GROUP 

The  anamnestic  data  for  this  group  are  summarized  in  Table  I.  As  can  be 
seen,  these  patients  were  relatively  young.  Essential  hypertension  was  known  to 
be  present  from  one  to  six  years  in  five  of  the  cases.  In  one  case,  there  was  a 
history  of  pyelonephritis  and  nephrectomy  preceding  the  onset  of  hypertension. 
In  all  ten,  there  was  rapid  progression  of  symptoms  in  the  few  weeks  prior  to 
hospitalization.  Severe  headaches,  nausea,  vomiting,  diminished  visual  acuity 
and  mental  dullness  were  common  complaints.  In  four  patients,  symptoms  of 
left  ventricular  failure  were  prominent. 

The  average  systolic  blood  pressure,  ou  admission,  was  220  nnn.  of  mercury; 
the  average  diastolic  pressure  was  140  mm.  of  mercury.  Funduscopic  examina- 
tion revealed  severe  arteriolar  narrowing  in  all  cases,  while  flame-shaped  hemor- 
rhages and  cotton-wool  exudates  were  present  in  six.  Papilledema  of  \'arying 
degree  was  present  in  five  cases.  Seven  patients  had  clinical  evidence  of  cardiac 
enlargement. 

The  laboratory  findings  are  summarized  in  Table  II.  Three  to  four-plus 
albuminuria  was  present  in  all  cases  and  fixation  of  urine  specific  gravity  was 
common.  Microscopic  hematuria  was  found  in  every  case.  The  blood  urea 
nitrogen  was  elevated  in  eight  cases,  ranging  from  96  mgm.  per  cent  to  185 
mgm.  per  cent.  In  the  two  cases  in  which  blood  urea  nitrogen  was  normal,  intra- 
abdominal vascular  accidents  terminated  the  course  suddenly.  Creatinine  values 
paralleled  the  blood  urea  nitrogen.  There  was  no  consistent  pattern  in  the  white 
blood  cell  counts,  and  eosinophilia  was  not  observed  in  any  case. 

In  addition  to  the  above  clinical  picture,  symptoms  were  present  in  seven 
patients,  which  can  be  interpreted  as  evidence  of  diffuse  vascular  disease.  Thus, 
two  patients  complained  of  severe  pains  in  the  muscles  of  the  arms  and  legs.  In 
five  others,  persistent  abdominal  pains  were  present.  Repeated  hematemeses 
occurred  in  one  patient.  Post  mortem  examination  of  these  cases  revealed  wide- 
spread necrotizing  arteritis  of  the  gastrointestinal  tract  and  gall  bladder.  In 
two  cases,  a  subcapsular  hematoma  of  the  liver,  secondary  to  rupture  of  a 
necrotic  aneurysm,  was  the  cause  of  abdominal  pain.  It  is  noteworthy  that  in 
each  instance,  hypertension  preceded  the  onset  of  symptoms  of  vascular  disease. 
The  latter  occurred  only  in  the  last  weeks  or  months  of  life. 

Case  Histories 
The  following  are  representative  case  histories: 

Case  9:  J.  ().  The  patient  was  a  32  year  old  white  male  physician  with  a  five  year  histoiy 
of  hypertension,  blood  pressure  averaging  180/90  mm.  of  mercury.  There  was  no  history  of 
pre(-e(ling  renal  disease  and  he  was  asymptomatic  during  this  pciiod.  Six  months  prior  to 
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admission,  ho  noted  onset  of  anoicxia,  weight  loss,  and  easy  fatigability.  Four  months  prior 
to  admission  he  experienced  a  sudden  massive  hematemesis,  followed  by  passage  of  tarry 
stools  for  three  days.  In  the  three  months  previous  to  hospitalization,  he  noted  severe  mid- 
ejjigastrie  i)ains,  aggravated  by  meals.  He  vomited  frec[uently. 

On  admission,  lie  appeared  to  be  chronically  ill.  His  blood  jjressure  was  230/130  mm.  of 
morcurx-.  Temijerature,  i)ulse  and  respiratory  rates  were  normal.  Kxamination  of  the  fundi 
revealed  tortuous  arterioles  and  severe  A-V  nicking.  There  were  many  large  confluent  and 
well  demarcated  cotton-wool  exudates,  as  well  as  multiple  flame-shaped  hemorrhages. 
Bilateral  blurring  of  the  optic  discs,  with  loss  of  cupping  was  noted.  There  was  no  evidence 
of  congestive  heart  failure.  The  lungs  were  clear  to  percussion  and  auscultation.  The  heart 
was  enlarged  to  the  left  and  A2  was  accentuated.  No  significant  murmurs  were  heard. 
The  examination  of  the  abdomen  and  extremities  was  essentially  negative. 

Laboratory-  data:  Hemoglobin  7.7  gms.  per  cent.  WBC  11,000,  with  a  normal  differential. 
]Mythrocyte  sedimentation  rate  135  mm. /hour.  Urine:  specific  gravity  1.012,  albumin  three 
plus,  sugar  negative,  many  RBC,  no  WBC  or  casts.  Blood  tuea  nitrogen  132  mgm.  per  cent. 
Creatinine  13.5  mgm.  per  cent,  C(h  20  meq. /liter,  sodium  130  me<i. /liter,  chloride  88  meq/ 
liter,  potassiimi  5.5  meq/liter,  calcium  10.3  mgm.  per  cent,  phosi)horus  6.6  mgm.  per  cent. 
Serum  albumin  3.5  grams  per  cent,  globulins  2.7  grams  per  cent  .  Chest  x-ray  showed  trans- 
verse enlargement  of  the  heart.  The  lung  fields  were  clear.  An  electrocardiogram  showed 
changes  indicative  of  enlargement  of  the  left  ventricle  with  ventricular  "strain". 

Soon  after  admission,  the  patient  became  severely  lethargic.  His  urinary  outi)ut  fell  to 
300  cc.  per  day  and  by  the  fifth  hospital  da\-,  he  was  completely  anuric.  His  blood  urea 
nitrogen  rose  to  186  mgm.  per  cent.  He  vomited  guaiac  positive  material  on  several  occa- 
sions. On  the  eighth  hos|)ital  day,  a  gallop  rh\  thm  develoi)ed  and  the  patient  expired. 

Post  mortem  examination  revealed  malignant  nephrosclerosis  and  left  ventricular  hyper- 
trophy. The  heart  weighed  510  grams.  Microscopically,  there  were  widespread  arterial  and 
arteriolar  changes,  consisting  of  marked  intimal  thickening  and  proliferation,  fibrinoid 
necrosis  of  the  media,  and  perivascular  inflammatory  cell  reaction.  These  lesions  were 
found  in  the  pancreas,  spleen,  periadrenal  fat,  kidnejs,  gall  bladder,  and  gastrointestinal 
tract.  The  mucosa  of  the  small  and  large  intestine  showed  multiple  hemorrhages  secondary 
to  necrosis  of  submucosal  arteries. 

Case  6:  C.  P.  was  a  41  year  old  house  jjaintei'  with  a  six  year  history  of  asymptomatic 
h\  pertension.  Six  weeks  ])ri()r  to  admission  he  noted  severe  headaches  and  l)ecame  lethargic. 
Three  weeks  before  admission,  there  w;is  suflden  onset  of  right  upper  f|uadrant  pain  which 
radiated  to  the  right  shoulder. 

Physical  examination  revealed  an  acutely  ill  white  male.  His  blood  i)ressure  was  200/150 
mm.  mercury.  Pulse  rate  125  per  minute,  respiratory  rate  30  per  minute,  temperature  101 
degrees  Fahrenheit.  Funduscopic  examination  revealed  marked  narrowing  of  the  arterioles 
and  bilateral  hemorrhages  and  exudates.  Minimal  papilledema  was  present.  The  heart  was 
not  enlarged  l)ut  A2  was  accentuated.  The  lungs  were  clear  to  percussion  and  auscultation. 
There  was  marked  direct  and  reboutul  tenderness  in  the  right  u]jper  quadrant. 

Laboratory  data:  Hemoglobin  12.5  gms.  per  cent.  WBC  16,800  with  a  shift  to  the  left. 
Erythrocyte  sedimentation  rate  100  mm/hour.  Urine:  specific  gravity  1,028,  albumin  three 
plus,  sugar  negative,  10  to  15  RBC  per  high  power  field.  The  blood  urea  nitrogen  was  21  mgm 
per  cent.  Chest  x-ray  showed  minimal  cardiac  enlargement.  The  lung  fields  were  clear. 

On  the  fifth  hospital  day,  there  was  a  sudden  exacerbation  of  riglit  u])per  tiuadrant  pain. 
Shortly  thereafter,  shock  developed  and  the  patient  died. 

Post  mortem  examination  revealed  a  hemoperitoneum  of  2000  cc.  This  was  due  to  rupture 
of  a  necrotic  aneurysm  in  the  capsule  of  the  liver.  The  kidneys  weighed  120  gms.  each  and 
showed  moderate  parenchymal  atrophy.  There  was  diffuse  vascular  disease  typical  of  that 
(lr^<  iibed  as  periarteritis  nodosa.  This  involved  the  heart,  livei-,  kidneys,  stomach,  gall 
lil.idcler  and  seminal  vesicles,  In  addition,  there  were  arteriolar  lesions  commonly  asso- 
ciated with  malignant  hypertension.  These  were  found  in  the  kidney,  heart,  pancreas 
bladder,  and  prostate.  The  heart  weighed  420  gms.  and  showed  left  ventricular  hypertrophy. 
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Case  8:  G.  F.  was  ;i  5t  year  nld  while  IViii.-ilc  willi  ;i  four'  \c;ii'  history  ol'  a.syinpl  oinat  ic 
hyj)erteiision.  In  the  oi}ihl  months  prior  to  lio.spilali/.ation,  h.N  pcrt cnsioD  increased  in  sever- 
There  was  no  liistor\-  of  renal  disease.  Two  weei<s  before  achnission,  she  noted  the  onset 
of  i)ains  in  the  muscles  of  the  arms  and  legs,  diffuse  ci'ainpv  alxloiniiial  |)ains  and  weakness. 
Two  da\s  i)rior  to  admission,  persistent  diarrhea  develo])ed. 

Physical  examination  revealed  an  acutely  ill  while  female.  Her  blood  ])ressure  was  280/ 
] ')()  mm.  (jf  mercur\-.  I'ulse  rate  was  lOO  per  minute,  respiratory  rale  25  per  minute,  tem|)era- 
lurc  101. N  degrees  P^ahronheit.  Funduscopic  examination  i-evealed  marked  narrowing  and 
tortuosity  of  arterioles,  many  fiame-shaped  hemorrhages  and  cotton -wool  exudates.  One 
l)lus  papilledema  was  present.  The  heart  was  enlarged  to  the  left,  and  the  cardiac  sounds 
were  of  poor  quality.  There  was  evidence  of  both  left  and  right  ventricular  failure.  Ivxami- 
nation  of  the  abdomen  revealed  diffuse  tenderness,  most  marked  in  the  epigastrium. 

Laboratory  data:  Hemoglobin  12.2  gms  per  cent,  WBC  17,200  with  a  shift  to  the  left. 
I*>rythrocyte  sedimentation  rate  5<S  mm/hour.  Urine:  specific  gravity  1.020,  albvunin  three 
l)lus,  sugar  negative,  8  to  10  RBC  pei'  high  ]jower  field.  The  blood  urea  nitrogen  was  22  mgm. 
]jer  cent.  Chest  x-ray  revealed  marked  cardiac  enlargement  and  increased  broncho-vascular 
markings.  An  electrocardiogram  showed  left  axis  deviation  and  left  ventricular  "strain" 
pattern. 

In  the  hospital,  cyanosis  of  several  digits  of  both  hands  developed.  This  ra.))idly  pro- 
gressed to  full  blown  gangrene.  The  severe  abdominal  pains  continued  as  did  the  diarrhea. 
On  the  eleventh  hospital  day,  her  blood  pressure  fell  precii)itously  and  she  expired. 

Post  mortem  examination  revealed  necrotizing  arteritis  with  infiannnalory  reaction  of 
the  entire  gastrointestinal  tract  with  resultant  necrotizing  colitis  and  ileitis.  Similar  vascu- 
lar lesions  were  noted  in  the  gall  bladder,  heart,  pancreas  and  urinar\-  bladder.  In  addition, 
the  arteriolar  thickening  and  medial  necrosis  of  malignant  nephrosclerosis  were  found  in 
the  kidneys.  The  heart  weighed  480  gms  and  showed  left  ventricular  hypertrophy.  The  kid 
nevs  weighed  140  grams  each.  Renal  parenchymal  atrophy  was  minimal. 

The  remaining  seven  case  historie.s  are  quite  similar  to  the  preceding  and  will  not  be  de- 
scribed in  detail.  The  cardinal  clinical  features  are  presented  in  Tables  I  and  II. 

The  autopsy  findings  in  this  group  of  ten  patients  were  reviewed  antl  t  he  tissue 
sections  studied.  In  every  ease  except  one  there  were  arteriolar  changes  com- 
monly associated  with  malignant  hypertension.  These  consisted  of  marked 
intimal  thickening  with  cellular  proliferation,  medial  necrosis,  and  red  blood 
cells  in  the  vessel  wall.  A  typical  lesion  is  shown  in  figure  1.  These  lesions  were 
present  most  often  in  the  kidney,  but  were  font  id  in  other  organs  as  well.  They 
were  present  in  the  liuig  in  only  one  case,  and  here  they  were  sparse.  In  addition. 


Fiii.  I.  .\rtery  from  case  2  showing  marked  intimal  thickening  and  hypei-i)lasia  of  the 
\y\n'  secMi  in  malignant  hyi)ertension. 
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there  was,  in  e\'eiy  case,  dil'tuse  iiecrot izinjj;  arteritis  of  the  type  connnoiily 
termed  pei'iarteritis  nodosa.  These  lesions  consisted  in  severe  necrosis  involving 
the  entire  tliickness  of  the  vessel  wall,  and  marked  perivascular  cellular  reaction. 
An  artery showiiif)'  this  change  is  pictuied  in  figure  2.  Small  arteries  and  arterioles 
were  involved  exclusively  and  almost  all  lesions  were  in  an  acute  stage.  Grossly, 
arterial  nodules  were  not  recognized  in  any  case.  The  distribution  of  arterial 
lesions  is  summarized  in  Table  III.  The  lungs  w^ere  not  involved  in  any  case  by 
this  type  of  lesion.  Cardiac  enlargement  antl  left  \-entiicular  hypertrophy  were 
present  in  every  case. 

IDIOPATHIC  (illOUP 

In  contrast  to  the  cases  described  above,  the  remaining  eight  patients  re- 
vealed neither  clinical  noi'  pathological  evidence  of  malignant  hypertension. 
(Jnset  of  symptoms  in  this  "idiopathic"  group  occurred  from  three  weeks  to 
nine  months  previous  to  hospitalization.  The  anamnestic  data  and  physical 
findings  are  presented  in  Table  IV.  As  can  be  seen,  the  most  connnon  symptom 


Fiu.  2.  .\rt('iy  also  tioin  ease  2,  showing  severe  vessel  wall  necrosis  and  surrounding 
inHainmat()i\-  cell  reaction. 


T.\I{LI>:  III 

Distribution  of  Arterial  Necrosis  in  Group  with  Malignant  Hypei-tension:  10  Cases 


Organ 


CI  tract  

Ciallhladder  

Kidney  

Pancreas  

Adrenal 

Liver  

Testis  

Heart  , 

Urinary  hiaddci' 

Prostate  

Spleen  

Lungs  


No.  of  Cases 

8 
8 
7 
6 
4 
4 
4 
2 
2 
1 
1 
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\v;i,s  pain  in  (lie  inusclcs  of  the  l('}!;.s  and  arms,  somct  inics  willi  cx  idcncc  of  pcripli- 
oviil  iieuriti.s  and  marked  atrophy.  Pain  in  the  large  joint.s  was  also  u  conunon 
complaint.  Weight  los.s  of  ten  to  twenty  pound.s  occurred  in  almost  every  ca.se 
and  a  low  grade  fever  of  obscure  origin  was  frequent.  In  one  patieni,  I  he  pre- 
senting symptom  was  epigastric  pain,  which  proved  to  he  due  to  gastric  ulcera- 
tions secondary  to  necrotizing  arteritis  in  the  submucosa.  These  patients  were 
older  than  those  in  the  hypertensive  group  and  there  was  a  preponderance  of 
males.  All  were  normotensive  on  admission  to  the  hospital.  Two  patients  de- 
\-eloped  hypertension  of  moderate  degree  while  under  observation.  The  maximum 
recorded  blood  pressures  in  these  two  cases  were  140/95  and  194/105  mm.  of 
mercury  respectively.  In  the  i-emaining  six  cases,  the  blood  pressure  remainetl 
within  normal  limits,  throughout  the  course  of  illness. 

Positive  physical  findings  in  this  group  were  most  often  noted  in  the  ex- 
tremities, and  included  muscle  wasting,  peripheral  neuropathy,  and  e\'idence  of 
arthritis.  Abdominal  pain  and  tenderness  led  to  surgical  intervention  in  one 
case.  Here  the  appendix  was  removed,  and  revealed  on  microscopic  examination, 
multiple  foci  of  necrotizing  arteritis.  Post  mortem  examination  two  months 
later  showed  generalized  periarteritis  nodosa  with  involvement  of  many  organs. 
In  another  case,  severe  costovertebral  pain  and  tenderness  developed,  followed 
by  shock  and  death  four  days  later.  Necropsy  revealed  a  massive  retroperitoneal 
hemorrhage  originating  from  a  necrotic  blood  vessel  in  the  cortex  of  the  right 
kidney.  Evidence  of  malignant  hypertension  was  conspicuously  absent  in  the 
group  as  a  whole.  The  average  .systolic  blood  pressure  was  150  mm.  of  mercury; 
the  average  diastolic  pressure  Avas  90  mm.  of  mercury.  Eye-ground  examination 
was  usually  negative,  or  revealed  moderate  narrowing  of  the  arterioles.  Papil- 
ledema was  not  observed  in  any  case. 

The  laboratory  data  for  this  group  are  presented  in  Table  V.  The  ability  to 
concentrate  urine  was  present  in  almost  every  case.  Albuminuria  of  one  to  two 
plus  was  a  common  finding,  as  was  microscopic  hematuiia.  The  blood  urea 
nitrogen  was  normal  in  four  cases,  was  elevated  to  48  and  50  mgm.  per  cent  in 
two  cases,  and  showed  progressive  elevation  to  140  and  165  mgm.  per  cent  in 
two  others.  The  white  blood  cell  counts  varied  greatly,  showing  no  consistent 
pattern.  Eosinophilia  was  not  present  in  any  case  in  this  group. 

Case  Histories 
The  following  are  representati\'e  case  histories: 

Case  *28:  A.  R.  was  a  fifty-seven  year  old  white  male  who  was  well  until  three  months 
before  admis.sion  to  the  hospital,  at  whieh  time  he  noted  erampy  pains  in  the  calf  muscles 
and  arm.s.  This  was  followed  by  increasing  weakness  and  ati'ophy  of  the  involved  muscles. 
\  low  grade  fever,  anore.xia,  and  a  ten  pound  weight  loss  were  also  noted. 

On  admission,  his  blood  jiressure  was  1.30/70  mm.  of  mercury.  His  temperature  was  101 
degrees  Fahrenheit.  Pulse  and  respiratory-  rates  were  normal.  P'unduscopic  examination  was 
negative.  Examination  of  the  heart,  lungs  and  abdomen  was  also  negative.  There  was 
marked  atroi)hy  of  the  muscles  of  the  arms  and  legs  and  fibrillations  were  noted.  There  was 
evidence  of  impairment  of  both  motor  and  sensory  functions  over  the  involved  areas. 

Laboratory  findings  were  as  follows:  Hemoglobin  11.0  grams  jior  cent.  White  blood  cell 
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count  25,000  with  a  sliift  to  the  loft.  Krythiot'yte  .sedimciitiition  rate  60  mm/hour,  Urine: 
specific  gravity  1.010,  albumin  two  plus,  occasional  RBC.  Blood  urea  nitrogen  20  mgm  per 
cent.  Serum  albumin  2.6  grams  per  cent,  gloi)ulin  1^.6  grams  jjor  cent .  Chest  x-ray  was  nega- 
tive. An  electrocardiogram  was  normal. 

In  the  hospital,  the  patient  remained  febrile,  his  tempei'ature  varying  between  101  and 
102  degrees  Fahrenheit.  He  contiiuied  to  comiilain  of  muscle  pains  and  tliere  was  further 
atrophy  and  weight  loss.  The  blood  urea  nitrogen  rose  steadily,  reaching  142  mgm.  per  cent 
before  death.  Albuminuria,  atid  hematuria  persisted.  His  blood  pressure  rose  to  140/95  mm. 
of  mercury.  Preterminall\',  aui  icular  fibi-illat  ion  and  ])idmonary  edema  developed.  He  (li(>d 
during  the  fifth  week  of  hosjjitalization. 

Post  mortem  e.xamination  revealed  diffuse  necrotizing  arteritis  involving  all  of  the 
major  thoracic  and  abdominal  organs.  Dissection  of  the  extremities  was  not  carried  out. 
There  was  no  evidence  of  malignant  nephrosclerosis  nor  vascular  changes  of  malignant 
hj'pertension  in  any  organ. 

Case  #25:  J.  F.  was  a  61  year  old  white  male  who  was  well  until  five  months  prior  to  hos- 
pitalization when  he  noted  stiffness  and  svselling  of  the  knees  and  weakness  of  leg  muscles. 
During  this  period,  he  noted  a  fifteen  pound  weight  loss.  Several  weeks  l^efore  admission, 
his  temperature  became  elevated  to  102  degrees  I'^alu-cnheit . 

On  admission,  he  appeared  to  be  chronically  ill.  His  blood  ])ressure  was  155/85  mm.  of 
mercury.  Temperature  was  101.6  degrees  Fahrenheit.  Examination  of  the  fundi,  heart, 
lungs,  and  abdomen  was  essentially  negative.  Swelling  and  increased  warmth  of  the  knees 
and  elbows  were  noted.  There  were  fasciculations  of  the  thigh  muscles,  bilateral  foot  drop, 
and  atrophy  of  the  calf  muscles. 

Laboratory  findings  were  as  follows:  Hemoglobin  12.0  grams  per  cent.  White  blood  cell 
count  8,000  with  a  normal  differential.  Erythrocy  te  sedimentation  rate  12  mm/hour.  Urine: 
specific  gravity  1.016,  albumin  two  jjlus,  3-4  RBC/  high  jjower  field.  Blood  urea  nitrogen  48 
mgm.  per  cent.  Serum  albumin  3.6  grams  per  cent,  globulins  2.0  grams  per  cent.  Chest  x-raj' 
showed  an  increased  transverse  dianietei'  of  the  heart.  A  skin  and  muscle  biopsy  of  the  calf 
showed  an  acute  necrotizing  arteiitis  with  inflammatory  response. 

In  the  hospital,  his  temperature  remained  elevated  to  levels  of  102  to  104  degrees  Fahren- 
heit. Weight  loss  and  muscle  atrophy  progressed.  The  blood  urea  nitrogen  rose  to  50 
mgm.  per  cent  and  his  blood  pressure  became  elevated  to  194/105  mm.  of  mercury.  With 
this,  the  fundal  artei-ioles  showed  narrowing,  and  hemorrhages  and  exudates  developed 
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Distribution,  of  Vascular  Necrosis  in  "Idio/julhic"  Group:  8  fV/.scs 


Organ 


No.  of  Cases 


Heart  

Liver  

Kidnej' . 
GI  tract 
Pancreas 

Lung  

Adrenal   

Gallbladder  

Testis 

Spleen  

Prostate  

Diaphragm 

Skin  

Urinary  bladder. . 


8 
8 
8 
8 


6 
6 
6 
5 
3 
3 
3 
2 
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i  >i      ('r;i  11\  .  ( '(iiiijcsl  i  vc  lic.-irl  l:i  i  lure  t  criiiin.'i  I  cil  the  cDiifsc  ;i  1 1  cr  four'  iikhi  t  li>  of  li(is|  )i  I  a  I 
I  ioii. 

Autopsy  r('V('al('(l  periarteritis  iKxlosa  iiivolviiif;  tiie  heart,  liiii};.  liver,  kidney.  aili-enal, 
Kast  roint  est  iiial  tract,  testes,  and  spleen. 

Analysis  of  the  autopsy  liiidiiifis  in  tliis  group  rovoals  certain  interestin{>-  dif- 
ferences from  the  group  with  niahgnant  hypertension.  In  ahnost  every  one  of 
the  "idiopathic"  cases,  nochilar  aneurysms  were  grossly  visible  along  the  course 
of  medium  sized  arteries.  In  the  hyp(>rt(Misive  group,  arterial  inxolvement  could 
he  demonstrated  only  by  microscopic  examination.  .\.  second  striking  difference 
was  the  freciuency  with  which  the  lungs  w(M-e  iii\  ()l\-c(l  in  the  "idiopathic"  group 
as  compared  to  the  cases  with  malignant  hyjK'rtension.  'I  he  significance  of  this 
will  be  discussed  below.  Histologic  examination  of  the  "idio])athic"  cases  re- 
vealed arterial  lesions  in  various  stages  of  de\(>lopment  and  healing.  In  the 
patients  with  malignant  hyiM'rtension,  most  of  the  lesions  were  in  the  acute 
stage  and  there  was  little  e\  idence  of  fil)rosis.  Finally,  there  was  no  evidence  of 
malignant  nephrosclerosis  nor  arteriolar  changes  of  malignant  hyperten.sion  in 
any  of  the  "idiopathic"  cases. 

UISCUSSIOX 

It  is  now  known  that  the  term  periarteritis  nodosa,  as  it  had  been  used  in  the 
past,  encompassed  several  disease  entities.  Zeek  has  applied  the  generic  term 
necrotizing  angiitis  \o  the  group  as  a  whole  and  suggests  the  following  classi- 
fication (17): 

1.  Hypersensitivity  angiitis 

2.  Allergic  granulomatous  angiitis 

3.  Rheumatic  arteritis 

4.  Periarteritis  nodosa 

5.  Temporal  arteritis 

Hypersensitivity  angiitis  applies  to  cases  in  which  there  has  l)een  allergic 
respon.se  either  to  a  drug  or  to  serum.  The  major  target  tissue  in  the  reaction 
lies  in  the  va.scular  system;  arteries,  capillaries  and  veins  may  all  I)e  involved 
(20).  The  pulmonary  as  well  as  systemic  blood  vessels  are  the  site  of  a  necrotizing 
angiitis  (21).  There  is  u.sually  supportive  clinical  e\  idence  for  an  allergic  state, 
such  as  skin  rash  and  eosinophilia.  Analogous  lesions  have  l)een  produced  in  e.x- 
perimental  animals  by  the  administration  of  sulpha  drugs  or  foreign  protein  (11). 

The;  group  of  cases  descriljed  by  C'hurg  and  Strau.ss  and  named  by  them  al- 
lergic granulomatosis  and  angiitis  appear  to  b(»  closely  related  to  hypersensitivity 
angiitis.  Both  clinically  and  morphologically,  there  is  abundant  evidence  for  the 
presence  of  a  se\'ere  hypersensitive  state  (22).  Xot  only  is  the  entire  vascular 
system  .subject  to  involvement,  but  extravascular  connective  tissue  is  also 
severely  damaged  (18).  The  offending  allergen  or  allergens  are  iniidentified. 

In  the  remaining  cases,  there  is  no  overt  evidence  of  an  allergic  mechanism 
and  it  is  for  these  that  Zeek  reserves  namc^  periarteritis  nodosa.  Much  has 
been  wi-itten  concerning  the  role  of  hypertension  in  the  production  of  arteritis 
in  this  group,  but  there  is  as  yet  no  uniform  agreement.  In  the  present  series, 
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I  lie  iioiialliM-gic  cases  fell  iiilo  two  distiiicl  <i;i'<)ups.  In  one,  malignant  hyperten- 
sion dominated  the  ehnical  {lictiire  and  antedated  symptoms  of  peripheral 
arterial  disease.  In  the  other,  hypertension  was  never  prominent,  and  occurred 
only  alter  e\-idences  of  vascular  disease  had  l)een  present  for  some  time. 

The  role  of  hyixntension  in  the  production  of  experimental  arterial  necrosis 
has  been  somewhat  better  defined  but  hei'e  too  there  is  no  univei'sal  agreement. 
Lesions  which  closely  resemble  human  periarteritis  nodosa  have  been  produced 
in  rats  by  numerous  methods  which  include  clamping  one  renal  artery  with  or 
without  excision  of  the  contralateral  kidney  (23,  24),  wrapping  the  kidneys  in 
silk  or  cellophane  (12),  unilateral  nephrectomy  supplemented  by  desoxycorti- 
costerone  or  anterior  pituitary  extract  (8),  administering  sodium  chloride  and 
desoxycorticosterone  without  any  surgical  proceduic  (13).  The  weight  of  evi- 
dence now  appears  to  favor  the  view  that  the  l)asic  underlying  mechanism  in 
the  production  of  the  arterial  lesions  in  the  rat  is  the  presence  of  a  state  of 
severe  hypertension  (24-27).  The  presence  or  absence  of  azotemia  does  not 
seem  to  affect  the  results  (12,  14,  24).  The  vascular  changes  produced  l)y  these 
techniejues  in  the  rat  ha^'e  a  striking  similarity  to  those  observed  in  the  pa- 
tients with  malignant  hypertension  in  this  series.  There  can  l)e  found  arteriolar 
thickening  with  cellular  proliferation  in  the  intima  and  fil)rinoid  necrosis  of  the 
media,  changes  which  are  associated  with  human  malignant  hypertension 
(8,  13,  24).  In  addition,  one  finds  widespread  vascular  lesions  consisting  in 
necrosis  of  all  three  coats  with  striking  perivascular  cellular  reaction  (8,  12,  13, 
16,  24).  These  occur  mainly  in  the  splanchnic  organs  and  are  conspicuously 
infrequent  in  the  lungs  (21).  It  is  most  likely  that  these  vascular  lesions  repre- 
sent a  spectrum  of  response  to  the  common  stimulus,  hypertension.  Many 
workers  in  the  field  l)elieve  that  the  differences  in  se\'erity  of  vascular  damage 
observed  in  reported  series  reflect  the  rapidity  of  onset  and  the  levels  of  hyper- 
tension produced  by  the  particular  experimental  method  (14,  24,  27).  Thus,  it 
would  seem  that  in  the  rat,  the  common  response  to  severe  hypertension  is 
severe  arterial  necrosis  with  inflanunatory  reaction. 

In  dogs,  hypertension  produced  by  bilateral  nephrectomy,  results  in  arterial 
lesions  which  closely  resemble  those  of  human  malignant  hypertension  (28-31). 
The  expei'iments  of  Muirhead  et  al.  indicate  that  the  morphogenetic  process 
begins  in  the  media,  with  necrosis  and  eosinophilic  smudging  of  the  smooth 
muscle  cells.  This  material  then  spreads  into  the  adventitia  and /or  intima  (29). 
The  intima  is  usually  thickened  with  resultant  narrowing  of  the  lumen.  Peri- 
vasculai'  inflanunatory  cell  i-(>action  is  rare,  and  the  usual  features  of  periarteritis 
nodosa  are  not  found  in  dogs  made  hypertensive  by  this  method  (29).  This 
probably  means  that  the  degree  of  hypertension  produced  in  dogs  is  not  rela- 
tively as  great  as  that  produced  in  rats.  Presumably,  if  higher  pressure  were 
attained,  one  would  find  the  same  vascular  damage  observed  in  rats. 

The  precise  mechanism  by  which  severe  hypertension  may  result  in  arterial 
necrosis  has  been  recently  investigated  by  Byron  (32).  This  author  produced 
hypertension  in  rats  l)y  excising  one  kidney  and  applying  a  Cloldblatt  clamp  to 
the  contralateral  renal  artery  two  weeks  later.  Symptoms  interpreted  as  hyper- 
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tensive  eiK'ephal()j)athy  dcxclopod  at  pressures  of  1200  mm.  of  mercuiy  and 
above,  and  it  was  considered  that  a  state  of  "malif>,iiaiit "  hypertension  had 
been  produced.  Direct  observation  of  the  cerebral  lolood  \  essels  was  then  carried 
out,  by  means  of  cranial  windows.  During  pei'iods  of  severe  hypertension,  seg- 
mental, focal  narrowing  of  the  smaller  arteries  was  seen.  These  spasms  disap- 
peared when  the  l)lood  pressure  was  lowered  by  removal  of  the  Cioldl)latt  clamp. 
Byron  belie^•es  that  the  localized  narrowing  is  due  to  an  intrinsic  reflex  contrac- 
tion of  the  smooth  muscle  of  the  media  to  the  increased  intravascular  tension. 
If  the  period  of  contraction  be  sustained  long  enough,  the  muscle  undergoes 
necrosis.  The  altered  sarcoplasm  would  then  act  as  an  irritant,  and  stimulate  an 
inflammatory  cell  response. 

The  concept  that  the  primary  injury  in  malignant  hypertension  is  to  the  media 
of  small  arteries  and  arterioles  is  supported  by  the  studies  of  Montgomery,  Muir- 
head.  Turner,  and  GroUman  (33-35).  These  authors,  by  means  of  a  battery  of 
histochemical  tests,  examined  the  necrotic  artei'ial  lesions  occurring  in  dogs 
made  hypertensive  by  bilateral  nephrectomy.  The  staining  properties  of  the 
fibrinoid  material  were  compared  to  fibrinoid  occurring  in  human  malignant 
hypertension  and  to  normal  smooth  muscle.  The  fibrinoid  material  from  hyper- 
tensive dogs  and  human  arteries  had  identical  staining  reactions,  and  was  shown 
to  consist  of  substances  that  are  present  in  normal  smooth  muscle.  This  would 
indicate  that  fibrinoid  in  malignant  hypertension  is  deri\'ed  from  the  media. 

Indirect  evidence  in  favor  of  the  view  that  medial  spasm  leads  to  necrosis,  is 
the  distribution  of  vascular  lesions  in  malignant  hypertension.  It  is  the  smaller 
arteries,  in  which  the  muscular  coat  is  relatively  large,  that  are  primarily  af- 
fected. This  is  in  contrast  to  the  involvement  in  "idiopathic"  periarteritis 
nodosa,  which  affects  primarily  medium  sized  vessels  (21).  Furthermore  the 
paucity  of  lesions  in  the  lungs  in  the  hypertensive  group  of  patients,  as  in  the 
rat  and  dog  (30),  supports  the  theory  since  only  the  bronchial  arteries  are  ex- 
posed to  the  pressures  of  the  general  circulation.  Cases  reported  in  the  literature 
as  periarteritis  nodosa  limited  to  the  lungs,  have  occurred  only  in  patients  with 
pulmonary  hypertension  (3()). 

It  may  be  postulated,  therefore,  that  malignant  hypertension  w-as  the  primary 
etiologic  factor  in  the  production  of  necrotizing  arteritis  in  these  patients. 
Knowles  et  al.  have  referred  to  cases  of  this  type  as  "secondary  periarteritis 
nodosa"  (37).  Perhaps  it  would  be  better  to  refer  to  them  simply  as  neci'otizing 
arteritis  secondary  to  malignant  hypertension.  The  important  thing  to  recognize 
is  that  excessive  elevations  of  blood  pressure  may  result  in  a  spectrum  of  arterial 
lesions,  at  one  end  of  w^hich  the  histologic  appearance  of  idiopathic  periarteritis 
nodosa  is  closely  simulated. 

There  were  eight  cases  in  this  series  for  which  neither  an  allergic  nor  a  hyper- 
tensive etiology  could  be  proposed.  Moderate  elevations  of  blood  pi'essure 
occurring  in  these  patients  were  most  likely  secondary  to  renal  invoh'ement  by 
the  underlying  arterial  disease,  rather  than  the  cause  of  the  arterial  necrosis. 
These  eight  patients  typify  the  only  group  for  which,  the  author  feels,  the  term 
periarteritis  nodosa  should  be  retained. 
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SUMMARY 

1.  Forty-two  cases  in  which  the  autopsy  diagnosis  was  periarteritis  nodosa, 
wei'e  re\'iewed. 

2.  There  were  seventeen  cases  in  wliich  an  allergic  mechanism  was  probably 
involved  in  the  production  of  arterial  necrosis.  Included  in  this  gi-oup  are  nine 
cases  of  allergic  granulomatosis  and  arteritis. 

3.  There  were  ten  cases  in  which  malignant  hypertension  appeared  to  play 
the  most  important  role  in  the  production  of  periarteritis  nodosa-like  lesions. 
Experimental  support  of  this  hypothesis  is  discussed.  It  is  felt  that  these  cases 
should  not  be  referred  to  as  secondary  periarteritis  nodosa,  but  rather  as  necrotiz- 
ing arteritis  secondary  to  malignant  hypertension. 

4.  The  term  periarteritis  nodosa  should  be  used  only  for  those  cases  of  wide- 
spread necrotizing  arteritis  in  which  neither  allergy  nor  malignent  hypertension 
are  present  clinicalh'. 
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TEMPORAL  SLOWING  AS  A  SOURCE  OF  ERROR  IN 
ELECTROENCEPHALOGRAPHIC  LOCALIZATION 


HANS  STRAUSS,  M.D.,  MORTLMER  OSTOW,  .M.D.,  Med.  S(  .  D.,  LOUIS 
GREENSTKIN,  M.D  ,  and  SUZANNE  LEWYN,  B.A. 

New  York,  N.  Y. 

This  paper  deals  with  eirois  in  the  cIcm'I loeiicephalographic  localization  of 
lesions  in  the  cerebral  hemispheres.  There  are  se\  eral  sources  of  error.  One  of  the 
most  fre([uent  is  the  presence  of  circulatory  disturbances  secondary  to  a  neo- 
plastic jirocess.  This  circulatory  disturbance  may  induce  a  focal  electroencephalo- 
graphic  abnormality  distant  from  the  neoplasm  itself.  Other  eri-ors  may  be  caused 
by  pressui'e  effects  dislocating-  the  brain  substance,  such  as  instances  of  uncal 
herniation.  IIo\ve\-er,  we  believe  and  shall  try  to  demonstrate  that  aside  from 
such  more  or  less  mechanical  sources  of  error,  there  are  others  due  to  intrinsic 
differences  in  the  reaction  of  \'arious  parts  of  the  cerebrum  to  disturbing  factors. 

The  most  connnon  electroencephalographic  abnormality  in  the  presence  of 
organic  brain  disease  is  the  appearance  of  abnormally  slow  (delta)*  activity.  It 
is  tacitly  accepted  that  the  locaticjn  of  a  hemisphere  lesion  corresponds  to  the 
sit(>  of  the  greatest  amount,  highest  voltage  and  slowest  freciuency  of  slow  ac- 
ti\Mty,  imless  other  electroencephalographic  features  as  e.g.  extinction  of  ac- 
tivity, localized  slowing  of  the  alpha  activity  or  appearance  of  spikes  suggest  a. 
different  localization. 

Using  the  distribution  of  slow  activity  as  our  chief  guide  in  localization,  we 
obtained  the  results  presented  in  "Diagnostic  Electroencephalography"  (1). 
Most  of  the  obser\'ations  reported  there  were  made  with  the  use  of  15  electrodes 
(setting  A).  These  electrodes  included  a  medial  group  (a  single  midline  vertex 
electrode  and  bilaterally  symmetrical  frontal,  central,  parietal  and  occipital 
electrodes)  and  a  lateral  group  (inferior  frontal,  inferior  parietal  and  ear  lobe 
electrodes)  (Fig.  1.).  More  than  three  years  ago,  we  started  to  use  an  arrange- 
ment with  17  electrodes  (setting  B).  While  we  made  no  changes  in  the  place- 
ment of  the  medial  group  of  electrodes,  the  lateral  group  (to  which  we  also  refer 
as  the  temporal  group)  now  includes  anterior  temporal,  midtemporal  and  poste- 
rior temporal  electiodes  in  addition  to  the  previously  used  ear  lol)e  electrode. 
The  instructions  for  the  placement  of  these  electrodes  are  described  elsewhere 
(1).  The  (lih'erences  between  settings  A  and  B  are  displayed  in  hgure  1. 

Using  setting  B,  we  made  moi'e  errors  in  localization  than  before  and  soon  had 
the  impression  that  we  tended  to  mislocalize  the  lesions  usually  in  the  direction 
of  the  anterior  tempoi'al  electrode.  It  seemed  to  us  that  the  temporal  group  of 

From  the  DepartiiKMits  of  Neur(jlouy  ;ind  Neurosurgery,  the  Mount  Sinai  Hospital  ami 
the  Beth  Israel  Hospital,  New  York,  N.  Y. 

*  We  designate  as  delta  activity-,  potentials  with  a  frequency  of  si.\  or  less  cycles  per 
second  (cps.)  and  a  voltage  of  at  least  20  microvolts.  We  do  not  use  the  designation  "theta 
activity,"  hut  of  course  take  notice  of  and  report  tlie  various  frequencies  of  the  slow  waves 
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electrodes  was  more  sensitive  than  the  medial  f^roiip  in  the  sense  that  the  same 
degree  ol  dyst'unct ioii  in  subjacent  brain  ai'eas  gives  lise  to  greater  elect ro- 
encephalographic  abnormality  at  the  temporal  than  the  medial  ele(;trodes.  Fur- 
ther, among  the  tempoial  electrodes,  the  anterior  temporal  seemed  the  most 
sensitive,  the  ear  electrode  somewhat  less  so,  and  the  others  still  less  (2). 

In  order  to  determine  the  correctness  of  our  impression,  we  undertook  the 
following  st  udy. 

MATERIAL  AM)  METHOD 

We  assenil)led  104  cases  in  which  focal  lesions  were  demonstrated  either  at 
operation  or  necropsy,  and  in  which  the  electroencephalogram  yielded  data  of 
localizing  \  alue.  These  cases  were  observed  on  the  Neurological  and  Neuro- 
surgical Services  of  the  Mount  Sinai  Hospital  and  Beth  Israel  Hospital  in  New 
York  City,  and  on  the  Private  Serx'ices  of  Dr.  Leo  M.  Da\  idoff,  who  made  avail- 
able to  us  di'awings  of  the  lesions  encountered  at  operation.  The  material  in- 
cludes 1)7  timiors,  two  single  abscesses,  two  subdui'al  hematomas,  two  intra- 
cerebral hematomas  and  one  scar.  The  records  were  obtained  in  all  cases  with 
setting  B.  The  leads  used  are  described  in  Diagnostic  Electroencephalography 
(1).  They  include  leads  composed  of  a  scalp  electrode  with  the  vertex  electrode 
or  the  ipsi lateral  ear  electrode  and  a  \  ariety  of  leads  composed  of  two  scalp 
electrodes.  In  these  104  patients,  we  correlated  the  distribution  of  electroen- 
cephalographic  abnormality  with  the  localization  of  the  lesion. 


Fi(i.  1.  l,;i('ctro(l('  sottiii(;s  A  ;in(l  H.  Both  settings  use  the  frf)iit:il,  eeiitral  parietal, 
occipital,  ear  lobe  and  vertex  electrodes  (solid  circles).  Setting  A  in  addition,  includeci 
inferior  frontal  and  inferior  parietal  electrodes  (crosses).  Setting  B  substitutes  anterior 
temporal,  niid-temporal,  and  posterior  temporal  electrodes  (solid  circles  with  cross  line). 
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TABLE  1 


Distribution  of  cases  by  loratinn  of  lesion  and  electroencephalograph ir  nl)non>ialily 
(Numbers  in  parentheses  indicates  number  of  records  with  a  high  degree  of  abnormality.) 


Location  of 
Lesions 

i 

Total 
Num- 
ber of 
Cases 

Delta 
Con- 
fined to 
temp- 
oral 
elec- 
trodes 

Maximal  Delta  at  temporal 
electrodes  plus 

Maximal  Delta  at  Electrodes 

Diffuse 
Delta 

Bilateral 
Frontal 
Delta 

Frontal 
S 

Cen- 
tral S 

Pari- 
etal & 

Occi- 
pital e 

Frontal 

Cen- 
tral 

Pari- 
etal 

Occi- 
pital 

Frontal .... 
Central .... 
Parietal .  . 
Occipital 
Temporal  . . 
Thalamic . .  . 

45 
14 
10 
14 
14 
4 

7  (1) 
2  (0) 

1  (0) 
0 

5  (4) 

2  (2) 

14  (9) 

1  (0) 

1  (1) 

0 

1  (1) 
1  (1) 

0 
0 
0 

1  (1) 

0 

0 

1  (1) 
1  (1) 
0 
0 

1  (1) 

0 

1  (0) 
0 

0 

2  (1) 

3  (3) 
0 

19  (16) 
5  (2) 
1  (1) 

1  (1) 

2  (1) 
0 

0 
0 
2 
0 
0 
0 

1  (0) 
4  (2) 
3  (2) 
1  (1) 
1  (1) 
0 

0 
0 

1  (0) 
8  (6) 
0 

1  (1) 

2  (1) 
1  (1) 
1  (1) 

1  (0) 

1  (1) 

0 

19  (17) 

2  (1) 

1  (1) 
0 

2  (1) 
1  (1) 

Total .... 

101 

17 

18 

1 

3 

6 

28 

2 

10 

10 

6 

25 

RESULTS 

In  101  cases  there  was  localizing  delta  acti\'ity.  In  the  remaining  3  cases,  there 
were  localizing  differences  in  alpha  activity,  but  no  delta  activity. 

The  cases  were  grouped  according  to  the  location  of  the  lesion.  In  doing  so, 
we  were  content  to  designate  the  location  in  terms  of  the  conventional  lobe  areas 
(frontal,  temporal,  parietal  and  occipital)  and  a  "central"  area  which  included 
that  territory  boinided  by  the  precentral  sulcus  anteriorly,  the  postcentral  sul- 
cus posteriorly,  and  the  Sylvian  Fissure  inferiorly.  With  the  relatively  small 
muiiber  of  cases  at  our  disposal,  it  was  not  feasible  to  make  a  more  detailed  clas- 
sification in  terms  of  the  location  within  the  particular  lol^e.  Of  all  the  cases, 
there  were  only  nine  with  delta  activity  absent  from  all  the  temporal  electrodes. 
Correlations  between  the  location  of  the  lesion  and  the  electroencephalogram 
are  demonstrated  in  Table  1,  which  lists  the  101  patients  in  whom  delta  activity 
was  found.  As  to  the  distril)ution  of  delta  activity,  we  classified  the  records  as 
follows:  (a)  those  with  delta  activity  confined  to  the  temporal  electrodes,  (b) 
those  with  delta  activity  maximal  at  the  temporal  electrodes  and  less  at  one  of 
the  medial  electrodes,  (c)  those  with  maximal  delta  activity  at  one  of  the  medial 
electrodes  and  less  or  no  delta  activity  at  the  temporal  electrodes,  (d)  those  with 
diffuse  delta  activity,  more  on  one  side  but  without  any  focal  accentuation  any- 
where on  that  side.  We  also  list  in  this  table  the  number  of  cases  in  which  there 
was  bilateral  frontal  delta  activity.  The  numbers  in  brackets  indicate  how  many 
of  the  total  number  of  cases  listed  in  the  particular  rubric  showed  a  record  with 
a  high  degree  of  abnormality.  According  to  our  definition  (1)  a  high  abnormality 
record  is  defined  as  one  in  which  (a)  the  lowest  frequency  is  two  cps.  or  less, 
(b)  the  delta  factor  (percentage  of  time  occupied  by  delta  acti\-ity)  is  at  least  35 
in  at  least  one  lead  and  (c)  the  average  delta  factor  is  20  or  more.  Unless  all 
three  criteria  are  fulfilled,  the  record  is  classified  as  a  low  abnormality  record. 
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CLASSIKICATIOX    BY   LOCATION'  OF  TIIIO  LKSION 

In  this  section  we  shall  consider  the  lesions  in  \'arious  locations  and  descrilx' 
the  (list ril)ut ion  of  elect i'oence|)lialo}!,rai)hic  al)noiinali1y  associated  with  them. 

^4.  Fnmldl  Lohc  Lesions 
There  \vere  45  patients  with  lesions  of  a  frontal  lobe. 

Of  these  seven  (15  per  cent)  showed  delta  activity  at  the  temporal  electrodes 
only.  The  degree  of  abnormality  was  low  in  six  of  these  cases  and  high  in  the 
other. 

In  14  (31  per  cent)  of  the  45  patients  with  lesions  of  the  frontal  lobe,  slowing 
appeared  at  the  frontal  electrodes,  though  not  as  prominently  there  as  at  the 
temporal  electrodes.  In  these  14  cases,  the  anterior  temporal  electrode  showed  the 
highest  degree  of  abnormality,  and  the  frontal  electrode  next  to  the  highest.  In 
this  subgroup,  two  cases  showed  an  increase  in  alpha  amplitude  at  the  frontal 
electrode  on  the  affected  side. 

The  most  common  finding  in  patients  with  frontal  lobe  lesions  was  slowing 
most  prominent  at  the  frontal  electrode  and  less  prominent  at  one  or  more  of  the 
temporal  electrodes.  There  were  19  such  cases,  constituting  42  per  cent  of  the 
frontal  lobe  group.  In  this  subgroup,  only  15  per  cent  of  the  records  showed  low 
and  75  per  cent  high  abnormalit}'. 

Five  cases  with  different  distributed  abnormality  are  listed  in  the  table. 

In  42  per  cent  of  the  cases  with  frontal  lobe  lesions,  slow  activity  appeared  at 
the  contralateral  as  well  as  the  ipsilateral  frontal  electrode.  While  the  percentage 
of  bilateral  frontal  slowing  is  highest  in  patients  with  frontal  lobe  lesions  and 
while  most  of  these  cases  with  bilateral  frontal  slowing  were  cases  of  either  frontal 
parasagittal  or  subfi'ontal  lesions,  bilater'al  frontal  slowing  occurred  also  in  cases 
with  lesions  located  elsewhere.  The  unilateral  increase  in  alpha  amplitude  in 
the  frontal  region  in  two  cases,  where  the  temporal  slowing  was  more  prominent 
than  the  frontal  slowing,  was  helpful  in  avoiding  mislocalization.  In  these  cases 
the  change  in  alpha  fre(|uency  at  the  frontal  electrode  was  a  more  reliable  sign 
than  the  delta  activity  at  the  temporal  electrodes. 

In  summary,  in  cases  with  frontal  lol)e  lesions,  the  most  frecjuent  finding  was 
maximal  slowing  at  the  frontal  electrode  with  a  smaller  degree  of  slowing  at  the 
temporal  electiodes.  While  this  finding  is  not  misleading,  there  was  another  rela- 
tively large  group  of  cases  with  some  slowing  at  the  frontal  electrodes  but  even 
more  slowing  at  the  antei'ior  temporal  electrode  which  may  easily  lead  to  a  wrong 
localization  of  the  lesion.  There  was  a  small  group  of  cases  with  no  slowing  at  the 
frontal  electrode,  although  there  was  slowing  at  the  temporal  electrodes.  To 
distinguish  this  last  group  of  cases  from  those  in  which  the  lesion  occupies  the 
temporal  lobe,  we  may  take  ath  antage  of  the  fact  that  in  the  fi-ontal  lobe  cases 
with  only  temporal  slowing,  the  degree  of  abnormality  is  almost  always  low, 
while,  as  we  sliall  see  below,  in  the  presence  of  temporal  lobe  lesions  with  only 
tempoi'al  slowing,  SO  per  cent  of  the  records  show  a  high  degree  of  al)normality. 
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Filiall}'  l)iluteral  frontal  .slowing  favor.s  a  frontal  lesion,  even  if  .slow  activity  ap- 
pears niaxinially  in  the  temporal  I'egion. 

B.  Central  Lesions 

There  were  14  patients  with  le.sions  in  the  central  region. 

In  five  of  these  cases  maximal  slowing  appeai'ed  at  the  frontal  electrode  in 
four  at  the  parietal  electrode.  Two  cases  showed  only  temporal  sknving,  two 
others  maximal  temporal  slowing. 

C.  Parietal  Lesions 
There  were  ten  cases  with  lesions  in  the  parietal  lobe. 

Three  of  them  showed  maximal  slowing  at  the  parietal,  two  at  the  central 
electrode.  In  one  case,  slow  activity  was  confined  to  the  temporal  electrodes,  in 
one  most  prominent  at  the  temporal  electrodes.  In  one  of  these  cases,  the  proper 
localization  was  indicated  t)y  focal  slowing  of  the  alpha  activity  at  the  parietal 
electrode.  In  this  case  too,  as  we  noted  in  two  cases  with  fi'ontal  lobe  lesions 
mentioned  above,  the  change  in  alpha  activity  at  one  of  the  medial  electrodes 
was  a  more  reliable  indication  of  the  location  of  the  lesion  than  the  slowing  in  the 
temporal  region. 

D.  Oecipital  Lobe  Lesions 

There  were  14  cases  with  lesions  located  in  the  occipital  lobe. 

In  eight  of  these,  slowing  was  maximal  at  the  occipital  electrode,  although  it 
appeared  also  at  the  temporal  electrodes.  In  two  cases,  the  occipital  slowing 
was  less  prominent  than  the  temporal  slowing,  which  was  maximal  at  the  pos- 
terior temporal  electrode.  The  scattering  of  the  other  cases  is  indicated  in  the 
table.  Depression  of  alpha  amplitude  at  the  site  of  the  lesion  is  fairly  frequent 
in  this  group. 

E.  Temporal  Lobe  Lesions 
There  were  14  cases  with  lesions  of  the  temporal  lobe. 

In  ten  slowing  was  maximal  at  the  temporal  electrodes  with  nine  of  these 
records  showing  a  high  degree  of  abnormality.  In  two  others  the  degree  of  slow- 
ing at  the  frontal  electrode  and  in  one  at  the  parietal  electrode  was  greater  than 
at  any  temporal  electrode.  Variations  in  alpha  activity  wei'e  not  helpful  in  this 
group. 

CLASSIFICATION  BY  LOCATION  OF  ELECTROENCEPHALOGKAPHIC  ABNORMALITY 

In  this  section  we  shall  consider  the  various  locations  of  elect roencephalo- 
graphic  abnormality  and  desci'ibe  the  distribution  of  lesions  associated  with  them. 

/.  Reeords  ivith  slmving  eoujuicd  to  the  temporal  elcetrodcs 

There  were  17  cases  with  slowing  confined  to  the  temporal  electrodes. 
Seven  of  these  cases  were  lesions  occupying  the  frontal  lobe  and  constituted 
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15  per  cent  of  the  entire  group  of  4")  frontal  Icjbe  cases.  Six  of  the  seven  showed  a 
low  degree  of  abnormality,  and  the  other  a  high  degree  of  abnormality.  Two  of 
the  17  cases  had  lesions  confined  to  the  central  region  and  these  two  constituted 
14  per  cent  of  the  14  central  lesions.  Both  showed  a  low  degree  of  abnormality. 
One  of  the  17  cases  showed  a  lesion  in  the  parietal  lobe,  and  this  one  constituted 
ten  per  cent  of  the  group  of  ten  parietal  lobe  cases.  It  showed  a  low  degree  of 
abnormality.  This  group  of  17  cases  with  slow  activity  confined  to  the  temporal 
electrodes  included  no  case  with  an  occipital  lobe  lesion.  There  were  five  cases 
with  lesions  confined  to  the  temporal  lobe  and  these  five  constituted  36  per  cent 
of  the  group  of  14  cases  with  temporal  lobe  lesions.  Of  these  five,  four  showed  a 
high  degree  of  abnormality  and  the  other  a  low  degree  of  abnormality.  There 
were  also  two  cases  with  thalamic  lesions.  In  14  of  the  17  cases,  the  anterior 
temporal  electrode  showed  a  greater  degree  of  abnormality  than  any  of  the  other 
temporal  electrodes  (that  is:  midtemporal,  posterior  temporal  and  ear  lobe  elec- 
trodes). 

In  summary,  in  17  per  cent  of  the  101  cases,  slowing  was  confined  to  the  tem- 
poral electrodes.  This  occurred  in  about  13  per  cent  of  non-temporal  and  in  36 
per  cent  of  temporal  lesions.  Thus  slowing  confined  to  the  temporal  electrodes  is 
two  to  three  times  more  frequent  in  cases  with  lesions  confined  to  the  temporal 
lobe  than  in  lesions  distributed  elsewhere  (except  thalamus).  In  those  cases  with 
lesions  confined  to  the  temporal  lobe,  a  high  degree  of  abnormality  was  frequent 
(80  per  cent),  while  in  non-temporal  lesions  a  high  degree  of  abnormality  was 
either  absent  as  in  the  central  and  parietal  group  or  infrequent  (18  per  cent)  as 
in  the  frontal  group.  It  is  interesting  that  there  were  two  cases  of  parasagittal 
lesions  (one  central  and  one  parietal)  with  slowing  confined  to  the  temporal  elec- 
trodes. However,  in  one  of  these  cases,  focal  slowing  of  the  alpha  waves  indi- 
cated the  site  of  the  lesion. 

//.  Records  with  maximal  slowing  at  the  temporal  electrodes  and  less  at  the 

frontal  electrodes 

There  were  18  cases  with  this  distribution. 

Fourteen  of  these  had  frontal  lobe  lesions.  While  there  was  always  slowing  at 
more  than  one  temporal  electrode,  the  greatest  amount  of  slowing  in  all  the  cases 
with  frontal  lobe  lesion  appeared  at  the  anterior  temporal  electrode  and  the  next 
greatest  amount  at  the  frontal  electrode.  When  one  of  the  other  temporal  elec- 
trodes showed  a  greater  degree  of  abnormality  than  the  frontal  electrode  (four 
cases)  the  lesion  was  not  in  the  frontal  lobe  but  in  one  of  the  other  locations, 
except  occipital. 

///.  Records  with  maximal  slowing  at  the  temporal  electrodes  and  less  slowing 

at  the  parietal  electrode 

There  were  three  cases  (one  frontal,  one  central  and  one  temporal)  in  this 
group.  The  anterior  temporal  electrode  was  never  the  only  temporal  electrode 
affected. 
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71  .  h'lcnids  with  Diaxinuil  slinriti;/  at  (he  temporal  electrodea  and  less  at 
the  oeeipital  electrodes 

There  were  six  eases  in  this  group  with  maximal  slowing  at  the  temporal  elec- 
trodes and  with  a  smaller  degree  of  slowing  at  the  occipital  electrode.  The  an- 
terior temporal  electrode  w-as  the  least  frecjuentlj'^  and  severely  involved  of  the 
temporal  electrodes  in  this  group.  Of  these  six  cases  there  were  two  with  occipital 
lesions.  There  were  three  cases  with  temporal  lobe  lesions  and  these  three  con- 
stituted 21  per  cent  of  the  group  of  14  cases  with  temporal  lobe  lesions. 

Records  ivith  maximal  slowing  at  the  fnmlal  electrode 

There  were  28  cases  with  maximal  slowing  at  the  frontal  electrode.  This  group 
included  19  cases  with  frontal  lobe  lesions  and  these  19  cases  constituted  42  per 
cent  of  the  group  of  45  cases  with  frontal  lobe  lesion.  There  were  also  five  cases 
with  central  lesions  and  these  five  cases  constituted  35  per  cent  of  the  14  cases 
with  central  lesions.  In  all  cases  but  one,  the  anterior  temporal  electrode  showed 
the  greatest  amount  of  slowing  after  the  frontal  electrode. 

TV.  Records  with  maximal  shaving  at  the  central  electrode 

There  were  only  two  cases  in  this  group  and  they  were  both  cases  with  parietal 
lesions. 

VII.  Records  with  maximal  slenving  at  the  parietal  electrode 

There  were  ten  cases  with  maximal  slowing  at  the  parietal  electrode.  In  fovu' 
of  these,  the  lesions  were  central  in  location  and  these  four  cases  constituted  28 
per  cent  of  the  group  of  14  cases  of  central  lesions.  There  w-ere  also  three  cases 
with  parietal  lesions  and  these  three  cases  constituted  30  per  cent  of  the  group 
of  ten  cases  with  parietal  lesions.  In  seven  cases,  with  maximal  slowing  at  the 
parietal  electrode  the  anterior  temporal  electrode  showed  less  slowiiig  than  at 
least  one  of  the  other  temporal  electrodes. 

VIII.  Records  with  maximal  slfnving  at  the  occipital  electrodes 

There  were  ten  cases  with  maximal  slowing  at  the  occipital  electrode.  Eight 
of  these  ten  cases  were  cases  with  occipital  lesions  and  these  eight  constituted 
56  per  cent  of  the  entire  group  of  14  cases  with  occipital  lesions.  In  these  eight 
cases,  the  post(M-ior  temporal  electrode  was  the  maximally  involved  temporal 
electrode. 

ADDITIONAL  DATA  OX  SLOW  ACTIVITY 

The  combination  of  frontal  and  temporal  slowing  with  either  the  frontal  or 
one  of  the  temporal  electrodes  showing  maximal  abnormality,  occurred  in  46 
cases.  Thirty  three  of  these  were  cases  with  frontal  lobe  lesions,  six  were  cases 
with  central  lesions  and  only  three  with  temporal  lesions.  In  terms  of  percentages, 
the  46  cases  with  both  temporal  and  frontal  slowing  included  73  per  cent  of  all 
cases  with  frontal  lobe  lesions,  42  per  cent  of  all  cases  with  central  lesions,  and 
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21  pel'  cent  of  all  cases  wilh  teinpoial  lesions.  Slowing  at  both  frontal  electrodes 
occurred  mostly  in  cases  with  frontal  lesions  and  among  these,  especially  often 
when  the  lesions  were  parasagittal. 

When  bursts  of  slow  activity  occui  red,  whether  focally  or  diffusely,  they  were 
less  reliable  for  purposes  of  localization  than  the  irregular  delta  activity. 

Variations  of  alpha  activity 

We  found  variations  in  alpha  activity  to  be  of  some  help  in  localization,  though 
in  general,  considerably  less  useful  than  the  appearance  of  delta  activity.  There 
were  three  cases  in  this  series  with  no  slow  activity  but  with  only  focal  slowing  of 
alpha.  One  of  these  was  a  fronto-temporal  lesion  with  slowing  of  alpha  activity 
at  the  frontal  and  temporal  electrodes.  A  second  was  a  central  lesion  with  slow- 
ing of  alpha  at  the  central  electrode.  The  third  was  a  parietal  lesion.  In  this  case, 
the  slowing  was  maximal  at  the  anterior  temporal  and  posterior  temporal  elec- 
trodes and  less  marked  at  the  parietal  electrode  which  indicates  that  alpha  slow- 
ing at  a  medial  electrode  also  is  a  more  reliable  clue  to  localization  than  its  slow- 
ing at  the  temporal  electrodes. 

In  many  cases  with  delta  activity,  we  found  some  change  in  alpha  activity  as 
well.  In  some  instances,  alpha  amplitude  was  decreased,  in  others  increased. 
Decrease  in  amplitude  was  much  more  frequent  than  increase  in  amplitude.  The 
location  of  the  change  of  amplitude  corresponded  to  the  focus  of  delta  activit.y, 
or  at  least  to  the  abnormal  side.  Alterations  in  alpha  amplitude  were  more  fre- 
(juently  associated  with  records  showing  a  high  degree  of  delta  abnormality  than 
in  records  showing  a  low  degree  of  delta  abnormality  except  where  the  delta  focus 
was  occipital.  In  the  presence  of  occipital  delta  foci,  alpha  \  oltage  asymmetry 
was  especially  freciuent  even  when  the  degree  of  slowing  was  low'. 

Slowing  of  alpha  activity  in  records  also  showing  delta  did  not  follow  fjuite  the 
same  rules.  Alpha  slowing  was  more  often  diffuse  than  it  was  focal  except  in 
those  cases  in  which  there  was  focal  occipital  delta.  In  the  presence  of  such  occipi- 
tal delta,  alpha  slowing  oci-urred  more  often  focally  (at  the  occipital  electi'ode) 
than  diffusely.  It  is  interesting,  too,  that  whereas  diffuse  slowing  of  alpha  ac- 
tivity (on  the  affected  side)  appeared  almost  exclusively  in  i-ecords  with  a  high 
degree  of  abnormality,  focal  slowing  of  alpha  activity  appeared  e\'en  in  the 
presence  of  a  low  degree  of  abnormality.  In  general,  focal  slowing  of  alpha  corre- 
sponded to  the  site  of  the  delta  focus.  However,  where  the  two  did  not  corre- 
spond, the  moi-e  medial  electrode  affected,  whether  by  delta  or  by  slow  alpha, 
was  the  better  clue  to  the  localization  of  the  lesion. 

DISCUSSION 

It  turns  out  from  these  data  that  for  purposes  of  localization  one  nuist  divide 
the  electrodes  into  two  groups:  the  medial  electrodes  including  the  frontal,  cen- 
tral, parietal,  occipital  aiRl  vertex;  and  the  lateral  electrodes  including  the  an- 
terior temporal,  midtemporal,  posterior  temporal  and  ear  lobe  electrodes.  It 
would  seem  that  in  the  i)i-esence  of  a  lesion  in  almost  any  part  of  the  cerebral 
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hemisphere  (except  perhaps  occipitally),  the  temporal  electnxles  showed  delta 
activity  earlier  and  often  to  a  greater  degree  than  others.  Therefore,  although 
they  are  more  sensitive  to  the  presence  of  a  lesion  in  the  hemispheres,  they  are 
not  reliable  as  indicators  of  its  location.  We  may  infer  that  whvn  there  is  slowing 
at  a  medial  electrode,  whether  or  not  there  is  slowing  at  one  of  the  temporal  elec- 
trodes as  well,  the  medial  electrode  is  usuall}'  the  more  reliable  gnide  to  the  loca- 
tion of  the  lesion.  When  there  is  any  degree  of  slowing  at  the  vertex  electrode,  the 
lesion  is  parasagittal  and  parietal  or  central.  When  the  slowing  is  confined  to  the 
temporal  electrodes,  one  is  justihed  in  inferring  the  existence  of  a  temporal  lol)e 
lesion  only  in  the  presence  of  a  high  degree  of  abnormality.  When  the  degree  of 
delta  acti\ity  is  low  and  limited  to  the  temporal  electrodes,  the  lesion  may  l)e 
almost  anywhere,  although  it  is  most  likely  frontal. 

We  are  sure  that  similar  observations  have  been  made  by  others,  though  only 
rare  mention  is  made  in  the  literature.  Baudouin  and  Fischgold  (3)  suggested 
that  the  anterioi-  portions  of  the  brain  ga\'e  rise  to  delta  activity  in  the  presence 
of  disease  more  readily  than  most  regions.  Krueger  and  Wayne  (4)  in  descril)ing 
electroencephalographic  changes  following  topectomy,  observed  two  to  five  cps. 
activity  in  the  anterior  temporal  area.  "In  some  instances,  this  defect  of  the 
temporal  lobe  was  much  severer  than  that  of  the  frontal  area.  We  are  not  able 
to  offer  any  explanation  for  this  involvement  of  the  temporal  lobe  since  the  in- 
cision did  not  go  beyond  the  prefrontal  area  in  any  case." 

We  realize  fully  that  the  statement  that  the  temporal  lobe,  in  particular  the 
anterior  temporal  lobe,  is  more  sensitive  in  the  sense  of  electroencephalographic 
disturbance  than  other  regions,  is  not  really  an  explanation  either. wever,  we  Ho 
believe  that  this  increased  disturbance  of  the  electroencephalogram  in  this  re- 
gion is  not  due  to  the  particular  vascular  supply  of  this  region.  The  predisposi- 
tion of  this  area  to  vascular  disturbance  on  the  basis  of  its  specific  pattern  of 
vascularity  has  been  emphasized  recently  by  Earle,  Baldwin  and  Penfield  (5) 
and  Sano  and  INIalamud  (6).  We  have  seen  the  temporal  accentuation  of  elec- 
troencephalographic disturbance  in  cases  where  ^•ascular  disturl)ances  were  not 
of  significance.  With  particular  attention  to  this  phenomenon,  we  have  studied 
the  electroencephalogram  of  patients  with  an  extracerebral  cause  of  the  cerebral 
dysfunction  (e.g.  cardiac  failure  with  hypoxemia)  and  with  artificially  induced 
hypoglycemia.  These  investigations  are  still  in  progress  but  seem  to  indicate  that 
in  these  cases,  too,  the  anterior  temporal  region  shows  the  most  severe  slowing. 

The  numerical  data  yielded  by  this  study  are  closely  dependent  upon  the  exact 
electrode  placements.  Comparison  of  localization  data  among  laboratories,  there- 
fore, is  almost  impossible  unless  exactly  the  same  system  of  el(H'ti'ode  placement 
is  used  in  every  lal)oratory.  For  this  reason,  the  numerical  data  gi\-en  in  this  paper 
can  Ije  directly  applied  only  in  those  lal)oratories  following  the  system  of  elec- 
trode placement  corresponding  to  ours.  We  would  urge  that  laboratories,  em- 
ploying different  systems  of  electrode  placement,  make  similar  numerical  stud- 
ies. We  suspect  that  the  general  principles  which  we  have  inferred  may  be  valid  at 
least  to  a  certain  degree  in  those  laboi-atories,  though  the  specific  proportions 
will,  of  coin-se,  differ. 
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SUMMARY 

The  location  of  104  discrete  k^sioiis  in  the  cerebral  hemisphere  has  heiMi  com- 
pared with  the  electroencephalofj;raphic  foci  obtained. 

We  have  found  it  misleading  to  assume  that  the  electrode  showinji  the  greatest 
amount  of  slow  activity  is  the  one  closest  to  the  site  of  the  actual  lesion.  The 
following  procedure  is  much  more  useful.  The  electrodes  may  be  considered  in 
two  groups.  The  medial  group  comprises  frontal,  central,  verte.x,  parietal  and 
occipital  electrodes  and  the  lateral  group  comprises  the  anterior  temporal,  mid 
temporal,  posterior  temporal  and  ear  electrodes.  Abnormality  at  the  temporal 
group  of  electrodes  appears  sooner  and  often  in  greater  degree  than  abnormality 
elsewhere  in  the  presence  of  disease  in  almost  any  part  of  the  cerebral  hemisphere. 
While,  therefore,  it  is  a  more  sensitive  indicator  of  the  presence  of  such  disease, 
it  is  a  poor  indicator  of  the  location  of  the  disease  process.  When  one  of  the  medial 
electrodes  shows  maximal  slow  activity,  it  may  be  considered  a  relatively  reli- 
able guide  to  the  location  of  the  disease  process  whether  or  not  there  is  also  slow- 
ing at  the  temporal  group  of  electrodes.  When  slowing  appears  at  the  vertex 
electrode,  the  lesion  is  parasagittal  and  central  or  parietal.  When  slowing  is 
confined  to  the  temporal  group  of  electrodes,  the  inference  of  a  temporal  lobe 
lesion  is  not  justified,  unless  the  degree  of  abnormality  is  high.  When  focal  slowing 
in  alpha  activity  is  distributed  somew'hat  differently  from  the  delta  activity,  a 
medial  electrode  is  always  a  better  guide  to  the  location  of  the  lesion  than  a 
temporal  electrode,  no  matter  which  of  the  two  kinds  of  abnormality  is  medial 
and  which  is  temporal.  These  rules  are  valid  only  for  those  laboratories  employ- 
ing the  system  of  electrode  placement  proposed  by  us.  For  other  systems  of  elec- 
trode placement  the  same  principles  will  probably  hold,  but  the  numerical  rela- 
tions will  undoubtedly  be  different. 

It  is  probable  that  the  tempoi'al  lobe,  in  particular  the  anterior  temporal  lobe, 
reacts  electroencephalographically  more  severely  to  a  disturbance  than  the  more 
medial  cortical  regions.  This  problem  is  currently  still  under  in\'estigation. 
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EDGAR  M.  BICK,  M  I), 
A'ew  York,  N.  Y. 

There  is  a  well  known  group  of  clinically  and  roentgeiiologicall}'  obvious 
syndromes,  ordinarily  classified  as  separate  lesions,  the  pathogenesis  of  which 
have  been  almost  invariably  misinterpreted  ever  since  their  introduction  into 
medical  nosology.  During  the  past  few  years,  the  special  study  of  vertebral 
osteophytosis,  a  major  member  of  this  group,  has  brought  to  attention  the 
paucity  of  basic  information  available  on  the  other  related  syndromes. 

Osteophytes  may  of  course  appear  at  almost  any  part  of  the  axial  or  appendic- 
ular skeleton.  However,  it  is  a  matter  of  common  experience  that  certain  sites 
show  a  marked  propensity  for  their  occurrence  (Fig.  1).  Among  these  in  order  of 
relati\-e  frequencj-  are  the  spine,  the  pelvis,  the  calcaneous  (both  the  superior  and 
inferior  borders  of  the  tuberosity),  the  proximal  border  of  the  olecrenon  process, 
and  the  lower  end  of  the  femur  at  the  adductor  tubercle. 

The  osteophyte  of  the  vertebral  column,  since  its  earliest  notice  by  pathologists 
and  roentgenologists,  had  been  interpreted  as  representing  some  form  of  arthritis 
under  a  variety  of  modifying  adjectives.  That  at  the  lower  border  of  the  tuber 
calcanei,  the  so-called  heel  spur,  has  been  at  times  clas.sified  as  a  manifestation 
of  gonorrhoea  (especially  in  the  older  French  literature),  of  gout,  or  of  non- 
specific infection.  The  osteophyte  on  the  olecrenon  has  been  occasionally  called 
a  manifestation  of  gout.  The  lesion  appearing  at  the  lower  end  of  the  femur  has 
been  too  often  diagnosed  as  osteochrondroma  or  periosteal  reaction  to  the  trauma 
of  horseback  riding. 

It  has  been  impossible  in  the  past  to  specifically  relate  these  etiological  factors 
to  any  of  the  syndromes  mentioned,  nor  is  it  necessary  to  assume  extrinsic  causes. 
In  fact  some  of  these  older  assumptions  were  based  on  the  frecjuency  of  diagnosis 
of  gonorrhoea,  gout  and  local  bone  infection  during  the  decades  in  which  the 
svipposed  relationships  were  first  established.  Unfortunately  these  statements 
persisted  in  the  text-books  long  after  their  validity  had  been  seriously  questioned, 
if  not  contradicted. 

Skeletal  osteophytes  may  appear  at  any  age  but  are  infreciuent  under  the 
age  of  thirty.  From  that  time  on  frequency  increases  rapidly  with  each  passing 
decade.  In  the  spine,  for  example,  Schmorl  and  Junghanns  in  the  1930's  recorded 
the  occurrence  of  vertebral  osteophtes  in  10%  of  specimens  taken  from  third 
decade  spines,  and  their  increase  in  frequency  to  the  degree  of  90  %  in  males  over 
fifty,  and  100%  in  females  over  sixty  (5).  In  a  large  series  of  x-rays  of  the  feet 
(300  cases)  examined  recently,  so-called  heel  spurs  occurred  in  about  8%  of 
men  over  forty,  and  but  rarely  in  women  of  any  age.  In  the  latter  a  small  heel 
spur  may  be  suggested  by  the  x-ray  films  but  no  significant  one  appeared  at  any 
time. 

From  the  Dei)artmoiit  of  ()rtlioi)eilic  Surgery,  the  Mount  Sinai  Hospital,  New  York  C'it\- 
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It  is  anatomically  ohvioiis  that  the  coinmoii  silc^  of  localization  of  skeletal 
osteophytes  were  all  points  of  insertion  of  pailicnlarly  powerful  tendons  or 
ligaments.  Those  of  the  spine  which  have  been  especially  studied  in  the  Ortho- 
paedic Research  Laboratory  of  this  Hospital  grow  from  the  chondroosseous 
\-ertebral  ring  apophysis  into  the  branched  insertions  of  the  longitudinal  veretebral 
ligaments  at  that,  site  (1,  2).  These  verteliral  osteophytes  appear  most  freciuently 
in  the  anterior  longitudinal  ligament,  secondly  in  the  lateral  and  least  often  in 
the  posterior.  Under  proper  stimulation  these  vertebral  osteophytes  may  occur 
at  adjacent  surfaces  and  growing  towards  ea(!h  other  along  the  ligament  from 
the  so-called  osseous  bridge  (Fig.  2). 
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At  the  pelvis,  osteophytes  occur  cominouly  iit  one  or  more  of  several  sites, 
more  often  than  not  symmetrically.  Most  freciuent  are  those  within  the  insertions 
of  the  ilio-lumhar  li<>;anients  arising  from  the  iliac  crests  (Fig.  3).  These  powerful 
structures  are  important  in  maintaining  the  orthograde  posture  in  man.  Another 
frequent  site  in  the  pelvic  hones  is  the  insei'tion  of  the  strong  adductor  longus 
tendon  into  the  pubic  ramus. 

On  the  calcaneus  the  two  common  localizations,  the  superior  and  inferior 
borders  of  the  tuberosity  are  respectively  the  points  of  insertion  of  the  tendo- 
Achilles  and  the  long  plantar  ligament,  the  chief  ligamentous  check  of  the  long 
arch.  It  is  this  latter  which  is  commonly  known  as  the  heel  spur  (Fig.  4).  Lastly 
among  the  common  syndromes  of  osteophytosis  is  that  of  the  proximal  boixler  of 
the  olecrenon,  the  site  of  insertion  of  the  tendon  of  the  large  triceps  humeri 
muscle. 

An  osteophyte  pi'esents  its  own  distinctive  pathology  (Fig.  5).  It  is  a  con- 
fined mass  of  productive  primary  bone  growing  within  and  replacing  the  fibers  of 
ligaments  or  tendons  at  their  insertions  into  periosteum  and  bone  cortex.  It 
does  not  extend  beyond  the  ligament  or  tendon  tissue.  It  shows  no  evidence  of  a 
disease  process  in  the  commonly  accepted  meaning  of  that  term.  There  is  no 
evidenc^e  of  inflammatory,  neoplastic  or  degenerative  reaction.  By  its  structure, 
localization  and  clinical  nature  it  is  best  considered  as  an  osteogenetic  response  to 
strain  at  areas  of  in.sertion  of  powerful  tension  tissues  into  bone.  Basically 
it  is  therefore  a  traumatic  phenomena,  the  result  of  persistent  abnormal  strain 
on  osteo-periosteal  tissue. 

In  the  spine  such  strain  may  be  due  to  postural  imbalances  or  to  localized 
imbalances  following  destructive  lesions  of  the  vertebrae,  or  paravertebral 
structures  (3).  In  the  plantar  surface  of  the  heel  the  osteophytic  spur  is  usually 
found  in  heavy  men  or  those  who  are  on  their  feet  for  long  periods.  It  occurs  also 


Fig.  2 


Figures  2  and  5  reproduced  with  permission  of  the  Am.  J.  Roent.,  (Vol.  73). 
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following  repeated  periods  of  maximum  effort  such  as  required  by  professional 
athletes.  At  the  insertion  of  the  triceps,  the  adductor  longus  or  the  tendo-Achilles, 
physical  activity,  particularly  in  heavy  set  men,  or  the  freqvient  repetition  of 
special  activities  involving  the  muscles  of  those  tendons,  are  usually  part  of  the 
case  history. 

Skeletal  osteophytes,  in  the  sense  in  which  the  tei-m  is  used  here,  must  not 
be  confused  with  osteochondromata,  or  with  periarticular  osteochondrotic  excres- 
cences found  about  the  articular  surfaces  of  degenerative  arthroses.  The  former 
are  of  course  the  common  l:)enign  tumor  of  bone  composed  of  an  osseous  pedicle 
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and  core,  capped  by  cartilage,  and  at  times  even  containing  cartilage  cells  within 
the  mass.  The  latter  are  osteochondral  attempts  at  repair  of  degenerative^  joint 
surfaces.  Here  too  both  bone  and  cartilage  tissue  is  involved.  The  often  times 
.supei-ficial  resemblance  of  a  skeletal  osteophyte  to  an  osteochondroma  is  due  to 
the  fact  that  the  cartilage  cap  of  the  latter  is  radiolucent  and  only  the  osseous 
core  is  visible  in  x-ray.  If  the  pedicle  is  long  and  narrow,  and  lies  in  the  vicinity 
of  a  potentially  common  osteophyte,  the  error  in  interpretation  may  be  under- 
standable. 

Skeletal  osteophytosis  then,  is  a  syndrome  of  persistent  muscle  or  ligament 
strain,  occurring  with  some  freciuency  at  several  sites  in  the  axial  and  appendicular 
skeleton,  and  occasionally  at  almost  any  point  of  insertion  of  tendon  or  liganient. 
It  may  or  may  not  be  symptomatic.  It  may  be  a  single  lesion  or  appear  at  several 
locations.  When  it  is  symptomatic  treatment  is  directed  to  relief  of  the  strain 
either  by  extrinsic  support  or  surgical  release  of  the  tissue.  Occasionally  when  it 
appears  quite  large  in  a  situation  too  closely  subcutaneous,  to  the  extent  of 
inviting  pressure  symptoms,  the  osteophyte  may  have  to  be  removed.  However, 
such  cases  are  most  unusual. 

Skeletal  osteophytes  are  more  or  less  limited  in  the  extent  of  their  breadth 
by  the  circumference  of  the  ligament  or  tendon.  They  seem  to  be  limited  in  their 
longitudinal  growth  by  functional  demand.  They  act  in  their  growth  as  though 
they  meant  to  attain  a  proportion  sufficient  to  reinforce  the  need  of  the  inserted 
structure.  At  least  visibly  they  grow  so  far  and  no  further,  the  size  seeming  to 
vary  without  other  perceptible  constraint. 

A  great  deal  of  unnecessary  repetition  would  be  avoided  if,  in  medical  writings 
or  in  diagnostic  reports,  these  natiu'al  osteogenetic  responses  to  the  stimuli  of 
localized  osteo-periosteal  strain  were  no  longer  referred  to  as  "arthritic"  or  neo- 
plastic. 
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III  tlic  spine  relief  of  strain  means  a  brace  or  hell  ;  in  tlie  case  of  heel  spur  a 
foot  plate.  ]ioth  may  he  (|uite  temporary  needs  and  when  the  respective  imbal- 
ances are  corrected  by  tlie  natural  course  of  development  of  the  osteophyte,  \\w 
passing  of  symptoms  sugfjiest  that  the  support  is  no  lonj^er  reciuired.  It  would 
seem  that  nature  had  constructed  its  own  inteiiial  l)iace. 
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CURRENT  CONCEPTS  OF  AFIBRINOGENEMIA  IN  PREGNANCY 


MAirnX  SILBERSWEIG,  M.D. 
New  York,  N.  Y. 

For  many  years,  it  has  been  noted  that  there  is  a  hemorrhagic  tendency 
associated  with  certain  obstetrical  complications.  In  1901,  De  Lee  described  a 
fatal  case  of  hemorrhage  following  abruptio  placentae  (1).  Dieckmann  in  1936 
demonstrated  lowered  filirinogen  levels  in  a  group  of  cases  of  abruptio  placentae 
(2).  Subsequent  studies  have  revealed  this  hemorrhagic  tendency  to  be  present 
primarily  in  three  obstetrical  situations — abruptio  placentae,  amniotic  fluid 
embolism,  and  intrauterine  death  with  prolonged  retention  of  the  fetus. 

The  demonstration  of  a  coagulation  defect  associated  with  decreased  hbrinogen 
levels  in  these  conditions,  led  to  investigations  concerned  with  the  possible 
mechanisms  of  production  of  such  defects  in  these  types  of  obstetrical  compli- 
cations. 

It  has  been  demonstrated  that  hvunan  decidua,  placenta  and  amniotic  fluid 
possess  thromboplastic  activity.  The  slow  injection  of  thromboplastin  or  ex- 
tracts of  decidual  or  placental  tissue  into  animals  will  result  in  the  deposition  of 
fibrin  cords  parallel  to  blood  vessel  walls,  primarily  in  the  lung  (3).  If  the  animal 
is  sacrificed  24  hours  later,  these  changes  will  no  longer  be  found,  presumably 
due  to  fibrinolysis.  The  more  rapid  injection  of  the  above  materials  results  in 
almost  immediate  death  (4). 

Associated  with  these  pathological  lesions  is  fibrinogenopenia  and  failure  of 
the  blood  to  clot.  Also,  a  mild  thrombin  inhibitory  activity  is  demonstrated  in 
the  plasma  (5).  Page  and  Fulton  infused  extracts  of  human  placenta  into  dogs 
and  noted  the  same  results  plus  a  prolongation  of  the  prothrombin  time  and  a 
diminution  in  Ac-globulin  concentration  (6). 

Therefore,  experimental  studies  have  conclusi\ely  demonstrated  that  de- 
cidual and  placental  amniotic  fluid  extracts  contain  thromboplastic  activity, 
which  when  infused  into  animals  results  in  a  coagulation  defect  associated  with 
diffuse  intravascular  clotting.  The  coagulation  defect  is  presumably  due  to  over- 
utilization  of  some  of  the  factors  required  in  the  clotting  process.  A  correlation 
has  been  sought  for  in  the  syndromes  clinically  associated  with  this  hemor- 
rhagic tendency. 

Reid,  Weiner  et  al.  reported  several  patients  with  anmiotic  fluid  embolism 
whose  blood  failed  to  clot  (7).  These  patients  presented  the  clinical  picture  of 
collapse  in  labor  with  shock,  followed  by  hemorrhage  and  afibrinogenemia.  Un- 
contaminated  amniotic  fluid  collected  during  labor  contained  a  substance  that 
behaved  in  many  respects  like  thromboplastin,  and  when  injected  into  rabbits, 
caused  thrombosis.  One  of  the  patients  died  and  s(juamous  cells  were  found  in 
the  capillaries,  arterioles  and  veins  of  the  lung.  The  similarity  to  the  experi- 
mental injection  of  thromboplastin  into  animals  was  noted.  That  is,  following 
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the  I'upid  injection  of  I hioiiihoplast in,  >;ho('k  und  death  resulted.  Slow  iiil'iisioii 
nvsulted  in  survival,  l)ut  also  in  iiil  ia\  asculur  lihrin  (lejjosit  ion  and  suhseciuent 
fihrinof^enopenia  and  failure  of  t he  blood  to  clot,  'lliev  post  ulated  that  in  the  clin- 
ical condition  described  as  amniotic  fluid  embolism,  an  infusion  of  amniotic  fluid 
took  place,  usually  durinfi  the  first  stage  of  a  tumultuous  labor.  Rupture  of  tfie 
membi-anes  in  the  upper  uterine  segment  with  dissection  and  escape  of  amniotic 
fluid  through  the  utero-placental  site  into  the  sinusoids,  and  thence  into  the 
maternal  circulation  was  invoked  as  the  possible  mechanism.  They  hypothesized 
that  the  occasional  demonstration  of  a  circulating  fibrinolysin  in  such  cases 
may  represent  the  physiological  response  to  extreme  fibrin  deposition  associated 
with  extensive  intravascular  clotting.  Anti-thrombin  activity,  also  occasionally 
demonstrated,  may  l)e  also  thought  of  in  that  light. 

Ratnoff,  in  1952,  repoi  ted  a  case  of  anniiotic  fluid  embolism  which  was  studied 
in  detail  (8).  His  patient  developed  fibrinogenopenia  (68  mgm.)  an  increase  in 
plasma  thrombin  inhibitoiy  activity,  an  increased  plasma  proteolytic  activity 
and  a  slight  thrombocytopenia. 

Abrupt io  jjlacentae  has  been  similarly  studied  in  an  effort  to  correlate  the 
clinical  {)ictvu'e  of  a  coagulation  defect  with  the  known  experimental  work  re- 
ferred to  above.  Reid  and  Weiner  studied  a  large  series  of  cases  of  premature 
sepai'ation  of  the  placenta  associated  with  a  hemorrhagic  tendency  (9).  They 
demonsti'ated  a  low  serum  fibrinogen,  a  slight  decrease  in  prothrombin  concen- 
tration, and  the  occasional  presence  of  a  circulating  fibrinolysin  (1  case.)  They 
assume  that  thromboplastin  is  the  responsible  agent,  derived  from  the  damaged 
tissues  of  the  detached  placenta  and  decidua,  gaining  entrance  into  the  circula- 
tion following  the  rise  in  intrauterine  pressure.  Clinically,  they  argue  that 
artificial  rupture  of  the  membranes  with  a  decrease  in  intrauterine  pressure 
seems  to  diminish  or  prevent  this  phenomenon.  The  fibrinolysin  occasionally 
seen  may  lesult  from  endothelial  damage  following  intravascular  fibrin  depo- 
sition. 

Johnson  et  al.,  studied  2  cases  of  abruptio  placenta  associated  with  a  bleeding 
tendency  and  found  not  only  a  decrease  in  circulating  fibrinogen  and  prothrombin 
but  also,  a  marked  diminution  in  plasma  Ac-globulin  (10).  They  postulated  that 
the  plasma  Ac-globulin  was  diminished  as  a  result  of  its  utilization  in  extensive 
clotting  in  the  following  manner:  the  thromboplastin-like  material  released  in 
abruptio  placentae  accelerates  the  conversion  of  prothrombin  to  thrombin,  which 
in  turn  reacts  with  plasma  Ac-globulin  to  convert  it  to  serum  Ac-globidin. 
Similar  findings  have  been  reported  by  Sawitsky,  Hodgkinson  and  others  (11,  12). 

The  third  obstetrical  complication  recently  reported  as.sociated  with  hemor- 
rhagic tendency  is  that  of  long  standing  intrauterine  death.  These  deaths  are 
usually  due  to  RH  or  group  ABO  antibody  disease. 

Reid  I'cpoi-ted  3  cases  associated  with  intrauterine  death  of  several  weeks 
duration,  all  of  whom  bled  profusely  at  delivery  (13).  All  intrauterine  deaths 
were  due  to  RH  disease.  Studies  revealed  low  fibrinogen  levels,  increase  in 
prothi'ombin  time,  and  mild  thrombocytopeiua.  No  fibrinolysin  w^as  demon- 
strated. Sometimes  ecchymoses  appeared  before  actual  delivery  of  the  dead 
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fetus.  He  postulated  the  possible  entrance  of  thromboplastic  material  from 
autolysis  of  deeidua  and  placenta  into  the  circulation.  Ratnoff  reported  a  case 
in  1952  of  fetal  death  at  6  months  due  to  RH  disease  with  hemorrhagic  phe- 
nomena in  the  8th  month  (14).  The  fibrinogen  level  was  92  mgm  and  the  pro- 
thrombin time  was  elevated.  No  circulating  anticoagulants  or  fibrinoh'sin  could 
be  demonstrated.  Prior  to  hysterectomy,  intravenous  fibrinogen  was  admin- 
istered and  noted  to  disappear  within  5  hours.  Hodgkinson  and  Sawitsky  have 
reported  similar  cases  in\olving  thi'ombocytopenia,  Ac-globulin  diminution 
and  prothrombin  diminution  besides  a  decrease  in  fibrinogen  levels  (12,  11). 

The  following  is  a  report  of  a  case  of  abruptio  placentae  associated  with 
fibrinogenopenia,  thrombocytopenia  and  labile  factor  occurring  on  the  wards 
of  the  obstetrical  service  of  the  ]\Iount  Sinai  Hospital. 

CASE  REPORT 

C.V.,  a  19  year  old  Puerto  Rican  female  was  admitted  to  the  obstetrical  service  of  the 
Mount  Sinai  Hospital  on  8/28/54  with  symptoms  of  pre-eclampsia.  She  was  a  primipara 
whose  LMP  was  11/8/53  and  EDC  was  9/5/54.  Her  blood  group  was  A  rh  positive.  Her  past 
history  was  negative.  Her  prenatal  course  was  uncomplicated  except  for  the  discovery  of  a 
positive  Wasserman,  for  which  she  received  600,000  units  of  penicillin  (lentopen)  for  15 
days.  There  was  no  history  of  hemorrhagic  tendencies  in  the  past.  At  5  A.M.  on  8/28/54 
she  was  admitted  to  the  labor  floor  with  ruptured  membranes  and  a  complaint  of  severe 
throbbing  headache  for  24  hours.  She  had  Ijeen  in  labor  since  11  P.M.  of  8/27/54. 

Physical  e.xamination  revealed  a  BP  of  190/120  and  pulse  rate  of  80.  Heart  and  lungs  were 
normal.  One  plus  ankle  edema  was  present.  The  fundus  was  felt  2  finger  breadt'hs  below  the 
.xiphoid  process.  There  was  no  vaginal  l)Ieeding.  The  fetal  heart  was  heard  in  the  RLQ. 
Urine  examination  revealed  4  plus  albiuuinuria.  She  was  treated  with  magnesium  sulfate 
and  morphine  sulfate. 

At  8: 15  A.M.  her  BP  was  170/125,  the  fetal  heart  was  not  heard  and  the  uterus  was  hyper- 
tonic. At  9:45  her  BP  was  160/130.  The  fetal  heart  wa.s  not  heard  and  a  diagnosis  of  prema- 
ture separation  of  the  placenta  was  made.  Intravenous  pitocin  was  started  at  10  A.M.,  and 
at  that  time  it  was  noted  that  blood  drawn  failed  to  clot  normally.  The  patient  was  trans- 
fused and  at  11  A.M.  received  2  grams  of  fibrinogen  intravenously.  At  noon  she  was  taken 
to  the  delivery  room  where  she  was  delivered  of  a  dead  fetus,  weighing  3290  grams.  The 
patient  was  found  to  have  a  premature  separation  of  the  placenta.  Approximately  1700  cc 
of  unclotted  blood  escaped  following  delivery  of  the  placenta.  The  patient  received  an 
additional  3  grams  of  fibrinogen  intravenouslj^  while  in  the  delivery  room.  A  total  of  2000 
cc  of  blood  and  5  grams  of  fibrinogen  were  administered.  Post  delivery  her  blood  pressure 
returned  to  the  normal  range  of  110/70  and  she  experienced  no  unusual  post  partum  l)leeding 
and  had  a  benign  post  partum  course. 

Coagulation  studies  conducted  are  summarized  behiw. 

Laboratonj  Studies 

Cldlting  Time 

a)  Before  treatment — tiny  pin  head  sized  clot  formed  in  10  minutes  anil  was  extremely 
fragile. 

b)  After  2  grams  of  fil)rinogen  intravenously — a  poor  clot  formed  in  8,  10,  and  14  minutes 
respectively  with  2  to  3  plus  retraction  in  1  hour  and  many  unt rapped  cells. 

c)  After  a  total  of  5  grams  of  fibrinogen  intravenously  at  2  P.M.  on  8/28/54,  a  good  clot 
formed  in  6,  7,  and  8  minutes  with  good  retraction.  At  7  P.M.  on  8/28/54,  a  good  clot  formed 
in  5,  5'^  and  5'^  minutes. 

d)  On  8/29  and  8/30,  a  normal  clotting  time  was  obtained  with  good  clot  formation. 
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Scniiii  I' nilli niiiilii II  Aiiir/li/ 

Aflci-  2  griuns  of  fihriiioffi'ii  iiit  ravonously  ;i  time  of  17  Jiiul  1(1.;!  seconds  \\  .is  nlil  ,iini'<l. 
The  normal  raiific  is  gi-calcr  I  haii  20  seconds.  This  indicates  a  decrease  in  prol  liroinluii  con 
sunii)tion  wliicli  can  be  explained  by  a  deficiency  in  "lai)ile"  fa(;tor  as  is  demonst  rated  fur- 
ther below.  On       a  serum  i)rothrombin  activity  of  2S  and  25  seconds  was  obtained  (normal 
value). 

P rothiiiinhi II  'J'inies 

Controls:  b'^2  and  14.0  seconds;  10%  dilution— 22.0  seconds. 

a)  After  200  cc  of  blood,  but  before  intravenous  fibrinogen,  prothrombin  times  of  35  and 
33.0  seconds  were  obtained.  This  defect  may  be  e.xplainetl  by  the  lack  of  circulating  fibrino- 
gen to  give  an  end  point,  and  possible  lack  of  labile  f.ictor.  10%  dilution  i)rothrombin  time 
was  21.0  seconds,  which  is  normal,  and  ma.\'  be  expl;iiiied  l)y  the  addition  of  lal)ile  factor  in 
the  diluent . 

b)  After  2  gr;ims  of  fibrinogen  administerc^l  intravenously,  values  of  25,  23,  and  25.2 
seconds  were  obtain(>d.  10%  dilution  ])i'ot hromi)in  time  revealed  values  of  19.8  .■iiid  20.0 
seconds. 

c)  On  8/31  and  9/1,  normal  pi'othrombin  times  were  obt.ained. 

Test  fur  the  Presence  of  "L(il)ile"  Factor 

The  prothrombin  time  of  old  stored  plasma  (thus  lacking  the  labile  factor)  was  obtained 
at  51  seconds.  The  addition  of  fresh  plasma  to  this,  corrected  the  prothrombin  time  to  20 
seconds  and  21  seconds.  The  addition  of  the  patient's  plasma  (before  fil)rinogen  had  been 
administered)  to  the  stored  plasma  corrected  the  prothrombin  time  to  27.2  and  27.2  seconds. 
The  addition  of  the  patient's  plasma  after  2  grams  of  fibrinogen  had  been  given,  corrected 
the  prothrombin  time  to  27.0  seconds.  This  demonstrated  a  deficiency  of  "labile"  factor  in 
the  patient's  plasma  in  so  far  as  it  was  incapable  of  correcting  the  prothrombin  time  of 
stored  plasma  (lacking  "labile"  factor)  to  the  same  degree  that  normal  fresh  plasma  was 
capable  of  doing. 

Presuinptirc  (Jiialitdtine  Tests  for  Fil)ri iiogeti 

(Method — addition  of  thi-oml)in  to  the  patient's  pljisnia  and  re;iding  the  intensity  of  the 
resultant  clot .  j 

The  addition  of  1  urnt  of  thrombin  to  control  ])lasma  resulted  in  a  4  plus  clot .  Thrombin, 
added  to  patient's  plasma  before  she  had  received  fibrinogen  revealed  no  clot.  After  2  grams 
of  fibrinogen  had  been  administered,  a  2  plus  clot  was  obtained.  After  5  grams  of  fibrinogen 
had  been  given,  a  4  plus  clot  was  noted.  On  8/29  and  8/30,  4  plus  clots  were  obtained. 

Platelet  Counts 

On  8/28,  the  patient  had  i)latelet  counts  of  78,000  and  .S0,0()0.  On  8/30  her  jdatelet  count 
was  120,000. 

F ibrinolysin  St  inlics 

Clots  obtained  from  the  patient 's  blood  at  all  phases  of  her  acute  disorder,  were  kept  at 
37°  C  for  48  hours  and  no  evidence  of  fibrinolysin  was  observed. 

Fibrinogen  Lerets  {Biuret  Method) 

These  results  are  subject  to  some  criticism  in  terms  of  their  exact  level  because  of  tech- 
nical errors  involved  in  this  case.  However,  they  are  thought  to  represent  the  general 
range  of  fibrinogen  level  present. 

Before  administration  of  intravenous  fibrinogen,  the  value  was  30  mgm/100  cc.  After  5 
grams  of  fibrinogen  intravenously-,  the  values  were  75  mgm/100  cc  and  145  mgm/100  cc.  The 
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former  value  was  obtained  at  2:30  P.M.  on  8/28  and  the  latter  at  7  P.M.  on  8/28.  On  8/29/54 
the  level  was  225  mgm  100  cc  and  on  8/30/54  it  wass  310  mgm  100  cc. 

DISCUSSIOX 

This  patient  tlenioiLstrated  a  deficiency  of  several  factors  concerned  in  co- 
agulation with  acute  prematiu'e  separation  of  the  placenta.  Of  primary  im- 
portance was  a  deficiency  in  fibrinogen  which  was  accompanied  hy  a  thrombo- 
cytopenia and  a  ''labile"  factor  deficiency.  Xo  fibrinolysin  was  demonstrated. 
These  multiple  deficiencies  are  compatible  with  the  concept  of  multiple  intra- 
A-ascular  thrombi  resulting  from  the  release  of  "thromboplastin-like"  material 
into  the  sj'stemic  circulation  following  premature  separation  of  the  placenta. 

As  a  result  of  these  extensive  widespread  clots,  it  is  hj^pothesized  that  the 
fibrinogen,  platelets,  and  other  factors  are  used  up,  resulting  in  deficiencies 
associated  with  a  bleeding  tendency.  The  intravenous  administration  of  fibrinogen 
corrected  her  primary  deficiency  as  noted  in  the  abo\'e  laboratorj^  data. 

SUMMARY 

Afibrinogenemia  has  l)een  noted  in  3  primary  obstetrical  complications — 
premature  separation  of  the  placenta,  amniotic  fluid  embolization,  and  prolonged 
intrauterine  retention  of  a  dead  fetus.  The  physiological  mechanisms  involved 
in  this  coagulation  defect  are  discussed  from  the  point  of  view  of  the  experi- 
mental and  clinical  evidence  available. 

A  case  of  fibrinogenopenia  associated  with  prematiu-e  .separation  of  the  pla- 
centa is  presented.  Coagulation  studies  confirmed  a  deficiency  of  "labile"  factor, 
platelets,  and  fibrinogen.  The  coagulation  defect  responded  to  the  rapid  ad- 
ministration of  intravenous  fibrinogen. 

The  demonstration  of  multiple  deficiencies  of  clotting  factors  in  this  and 
other  cases,  lends  .support  to  the  presently  accepted  concept  that  extensive 
intravascular  clotting  results  from  the  release  of  circulating  thromboplastin-like 
material  into  the  systemic  circulation  during  these  obstetrical  complications. 
Conseciuently,  utilization  of  fibrinogen  and  other  factors  involved  in  coagulation, 
results  in  the  above  deficiencies,  leading  to  a  hemorrhagic  tendency. 
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THE  ARGENTAFFINE  CELL  OF  THE  GASTROINTESTINAL  TRACT 
AND  PANCREAS:  SOME  CLINICAL  FEATURES 


MIl/roN  SINGER,  M.D.,  and  IRMIN  STERNLIEB,  M.D. 
New  York,  N.  Y. 

Scattered  throughout  the  gastrointestinal  tract  are  silver  staining  cells,  named 
by  various  authors  argentaffine,  argentophile  or  argyrophile  cells.  Although  their 
existence  has  been  known  for  a  long  time,  their  function  or  functions  have  been 
poorly  understood.  It  is  the  purpose  of  this  review  to  summarize  some  of  the 
e\idence  regarding  the  nature,  distribution  and  function  of  these  cells,  and 
especially  to  call  attention  to  some  recently  described  clinical  syndromes  in 
which  the  argentaffine  cell  appears  to  be  involved.  Especially  noteworthy  has 
been  the  demonstration  that  two  important  physiological  agents,  glucagon  and 
serotonin  (5-hydroxytryptamine),  are  probably  secreted  by  the  argentaffine 
cells. 

DISTRIBUTION 

The  argentaffine  cell  (1,  2)  was  first  discovered  by  Heidenhain  in  1870  in  the 
stomachs  of  the  rabbit  and  dog,  and  at  that  time  he  described  its  chromaffin 
nature.  Since  then  numerous  investigators  have  studied  this  cell  and  its  role  in 
the  human  body.  This  is  attested  to  by  the  numerous  names  given  to  the  cell: 
chromaffin  cell,  entero-chromaffin  cell,  gelbe  Zelle  or  yellow  cell,  basal  granular  cell 
and  Kultschilzlnj  cell.  It  is  present  in  the  stomach  (especially  in  the  cardiac  and 
pyloric  glands),  the  duodenum,  the  villi  and  crypts  of  the  small  and  large  intes- 
tine, the  appendix,  the  mucosa  of  the  gall  bladder  and  the  pancreatic  ducts. 
The  alpha  cells  of  the  islets  of  Langerhans  possess  a  similar  tinctorial  affinity  for 
silver  stains.  The  form  of  the  argentaffine  cells,  like  that  of  the  principal  cells  of 
the  intestinal  tract,  varies  somewhat  with  their  location. 

DESCRIPTION  AND  EMBRYOLOGY 

The  nucleus,  usually  round  and  vesicular,  is  always  located  in  the  proximal 
half  of  the  cell.  The  cytoplasmic  granules  show  a  strong  affinity  for  chromium 
salts,  thus  the  name  chromaffin  cells;  they  also  reduce  silver  nitrate,  staining 
black,  thus  the  term  argentaffine  cells. 

The  embryologica!  origin  is  still  subject  to  debate.  Some  claim  that  the  cells 
are  of  entodermal  origin,  while  others  state  that  they  have  \vandered  into  the 
entoderm  from  some  outside  source.  Lewis  and  Geschickter  (3)  claim  that  they 
are  derived  from  the  neuroectoderm  and  migrate  first  to  the  celiac  ganglion, 
then  along  the  nerves  through  the  intestinal  wall  to  the  mucosa. 

PHYSIOLOGY 

Numerous  theories  have  been  developed  as  to  the  function  of  the  argentaffine 
cells.  Kultschitzky,  in  1897,  believed  they  were  concerned  with  absorption  of 
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protein.  Purat  (4)  in  1924  th()Uf!;h(,  (hey  poured  secret  in  into  the  blood,  hut  Cordier 
("))  in  l!)^")  chiims  to  have  (Usproved  that  theory.  Masson  (0)  railed  them  neuro- 
crine  in  junction,  secreting  neither  into  the  blood  nor  lymph  stream,  but  pouring 
their  secretion  directly  upon  the  nerve  endings  in  the  muco.sa.  Best  and  Taylor 
(7)  have  imputed  an  endocrine  or  enzymatic  activity  to  them. 

At  the  present  time  it  is  generally  accepted  that  the  two  substances,  serotonin 
and  glucagon,  are  in  part  probably  seci'eted  by  the  arg(Mitaffine  cell. 

Serotonin  (8,  9).  About  80  yeai's  passed  between  the  demcjnstration  that  the 
vasoconstrictor  power  of  blood  increases  after  clotting  and  the  isolation  from 
.serum  of  a  purified  .sulwtance  responsible  for  this  action.  This  substance,  called 
serotonin,  was  found  to  be  identical  with  5-hydroxytryptamine  and  with  a  sub- 
stance found  in  extracts  of  rabbit's  stomach  mucosa,  called  enteramine.  It  has  the 
following  chemical  formula 


There  is  evidence  that  serotonin  is  present  preformed  in  platelets  and  that  its 
liberation  is  incidental  to  the  clotting  process.  Its  presence  was  demonstrated 
also  in  the  mucosa  of  the  stomach,  small  and  large  intestine,  spleen,  brain  and 
glandular  tissue,  carcinoid  tissue  and  as  a  normal  excretion  product  in  human 
and  dogiu'ine.  Older  person's  serum  contains  less  serotonin  than  that  of  younger 
individuals  (9). 

Intravenously  injected  sei'otonin  causes,  in  man,  a  short  period  of  hyperpnea 
and  a  transient  fall  in  blood  pressure,  followed  by  a  rise  or  fall  depending  upon 
the  dose  and  the  degree  of  neurogenic  constrictor  tone  (9).  The  degree  of  response 
is  extremely  variable.  In  the  cat  it  causes  a  rise  in  the  pulmonary  artery  pressure. 
Serotonin  also  contracts  the  isolated  artery  of  the  sheep,  dog  and  ox.  The  vascular 
actions  are  antagonized  by  yohimbine  and  ergotamine.  Contraction  of  the 
jejunum  and  uterus  of  guinea  pigs,  the  rat  uterus,  the  nictitating  membrane  and 
pupillary  sphincter  of  the  cat,  as  well  as  relaxation  of  the  virgin  cat  uterus  in 
\'ivo  have  been  demonstrated. 

The  functions  of  serotonin  under  physiological  conditions  are  still  in  the  lealm 
of  speculation.  It  appears  that  it  aids  in  hemostasis  by  its  property  of  constricting 
mesenteric,  muscle  and  skin  arteries  and  arterioles.  Its  presence  in  the  gastro- 
intestinal tract  suggests  a  role  in  the  muscular  or  vascular  control  of  this  system. 

(Ihirngon.  Soon  after  the  discovery  of  insulin,  several  investigators  (10,  11) 
noted  that  the  hypoglycemic  effect  was  preceded  by  a  short  but  significant  hyper- 
glycemia. This  latter  effect  was  interpreted  as  a  "paradoxic"  glycogenolytic 
effect  of  insulin,  until,  through  purification  of  the  panci'eatic  extracts  (12), 
crystalline  insulin  was  prepared  which  did  not  cause  any  hyperglycemia.  The 
factor  responsible  for  this  hyperglycemic  effect,  named  glucagon  by  Murlin, 
has  been  subsefiuently  isolated  from  commercial  insulin  preparations  (13), 
where  it  is  found  in  varial)le  proportions  (from  0  to  10  per  cent). 

Glucagon  (or  hyperglycemic-glycogenolytic  factor,  HGF)  is  found  in  cxtiacts 
of  normal  human  and  animal  pancreas,  as  well  as  in  the  beta-cell  free  pancreas 
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of  alloxan  diabotic  animals  (14).  The  distril)utioii  in  the  dog  pancrea.s  parallels 
roughly  that  of  the  islet  cells  (most  concentrated  in  the  tail,  least  in  the  head  of 
the  pancreas)  (15).  Fetal  pancreas  as  well  as  sclerosed  pancreatic  tissue  (after 
duct  ligation)  contain  HGF. 

Since  the  pancreas  of  alloxan  diabetic  animals  and  the  sclerosed  pancreas, 
in  which  the  acinar  tissue  has  been  destroyed,  contain  glucagon,  the  alpha  cells 
have  been  suggested  as  the  most  probable  site  of  its  origin.  Diethyldithiocar- 
bamate  and  cobaltous  chloride,  which  seem  to  cause  selective  damage  to  the  alpha 
cells,  reduce  the  amount  of  HGF  to  about  one  third  (16). 

Considerable  amounts  of  glucagon  are  found  also  in  the  mucosa  of  the  upper 
two-thirds  of  the  dog  stomach,  corresponding  to  the  distribution  of  the  argen- 
tophil  cells  described  by  Tehver  (17).  Mmimal  quantities  are  found  in  the  small 
bowel,  but  none  in  the  liver. 

Glucagon  has  been  purified  and  crystallized  (18).  It  is  a  protein  with  a  pr()l>abl(' 
molecular  weight  of  6000  to  8000.  On  a  weight  basis  the  biologic  potency  of 
HGF  is  at  least  10  times  greater  than  that  of  insulin  (10). 

When  injected  intravenously  in  rabbits,  purihed  HGF  manifests  its  action  by 
a  rapid  rise  in  blood  sugar  which  lasts  for  about  50  minutes.  The  rise  is  more  pro- 
nounced if  the  injection  is  performed  into  the  portal  vein.  Amounts  of  HGF  too 
small  to  produce  hyperglycemia  when  injected  into  a  peripheral  vein,  may  induce 
it  when  injected  directly  into  the  portal  vein.  The  response  is  directly  propor- 
tional to  the  amomits  of  liver  glvcogen  present  and  it  disappears  when  the  gly- 
cogen reserves  are  depleted.  This  observation  has  been  confirmed  by  in  vitro 
experiments  (20,  15)  testing  the  effect  of  HGF  on  liver  slices.  It  has  been  demon- 
strated that  HGF  stimulates  the  phosphorylase  s\^stem  and  therefore  the  break- 
down of  glycogen  to  glucose-l-phosphate. 

There  are  still  considerable  controversies  concerning  the  question  whether  HGF 
is  a  true  hormone  and  its  relationship  to  insulin.  Although  there  is  proof  for  an 
antagonistic  effect  between  HGF  and  insulin  (19)  in  the  intact  animal,  definite 
evidence  is  still  lacking  as  long  as  an  experiment  of  complete  withdrawal  and  sub- 
stitution of  HGF  has  not  been  devised. 

CLIXICWL  ASPECTS 

The  Piohlcm  of  the  Argentaffine  Cell  and  Pernicious  Anemia 

A  relationship  between  the  argentaffine  cell  and  pernicious  anemia  was  sug- 
gested by  Eros  (21),  who  found  atrophy  of  these  cells  in  the  intestinal  tract  in 
patients  who  died  of  pernicious  anemia.  He  hypothesizefl  that  the  argentaffine 
cells  play  a  role  in  hematopoiesis,  a  view  supported  also  by  Jacobson  (22).  The 
nature  of  this  "haemopoietic  factor"  has  not  been  ehicidated  as  yet. 

Landboe-Ghristensen  (23)  disputed  the  association  of  the  argentaffine  cell  and 
pernicious  anemia.  He  showed  that  preparations  from  the  human  jejunmn  with 
well-developed  argentaffine  cells  have  not  demonstrated  any  anti-pernicious 
anemia  activity.  On  the  other  hand  Jacobson  (24)  reported  recently  the  presence 
of  vitamin  Bj-j  in  extracts  from  argentaffine  cell  tumors. 
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Carcinoid  TnmorH  (A rgentaffinomas)  of  the  (laMroiiitestinal  Trad 

DoLashinutt  and  Kolozsi  (25)  have  prepared  an  excellent  review  of  the  sub- 
ject. Oberdorfer  (26)  called  these  tumors  carcinoids  to  denote  they  were  benign 
lesions  having  histological  resemblance  to  carcinomas.  Masson  (6)  designated 
them  as  argentaffinomas  because  of  their  affinity  to  silver  stains.  Most  authors 
agree  that  carcinoids  are  slow-growing  tumors  but  are  potentially  malignant. 
They  comprise  approximately  1  per  cent  of  all  neoplasms  involving  the  gastro- 
intestinal tract  and  are  found  in  the  appendix,  cecvun,  small  bowel,  rectum  and 
stomach. 

In  various  collective  series  85  to  96  per  cent  of  carcinoid  tumors  are  in  the 
region  of  the  ileo-cecal  valve  (appendix,  terminal  ileum  or  cecum).  They  are 
usually  located  in  the  tip  of  the  appendix.  Early  obstruction  usually  causes  symp- 
toms of  appendicitis  and  operation  is  usually  done  before  metastases  occur. 
Carcinoids  are  present  in  approximately  0.2  to  0.5  pei-  cent  of  appendices  re- 
moved for  acute  appendicitis  (27). 

The  terminal  ileum  is  the  most  common  site  of  extra-appendiceal  carcinoid 
tumors.  The  tetrad  of  symptoms  consists  of  recurrent  obstruction,  pain,  diarrhea 
without  blood  and  weight  loss  (28).  Twenty-five  per  cent  of  carcinoids  of  the 
small  intestine  are  malignant  and  may  cause  symptoms  by  peritoneal  implanta- 
tion. Carcinoids  of  the  duodenum  may  have  a  more  marked  malignant  potential. 

The  rectum  and  stomach  are  the  third  and  fourth  most  frequent  sites  respec- 
tively for  carcinoids  (29-31).  In  addition,  carcinoids  have  been  reported  in  the 
following  unusual  locations:  Meckel's  diverticulum,  gall  bladder,  mesentery  (for 
which  no  adecjuate  explanation  is  given)  and  in  gastric  tissue  present  in  an  ovarian 
dermoid  cyst. 

Carcinoids  occur  as  solitary  nodules  in  the  appendix,  but  not  infi('(|uently  are 
multiple  in  the  small  intestine.  They  are  yellow  or  light  broAvn  in  color,  probably 
due  to  their  high  lipid  content.  Most  frequently  they  are  anti-mesenteric  and 
submucosal  in  location,  but  they  can  invade  the  mucosa  and  ultimately  break 
through  the  subserosa.  The  carcinoids  also  enter  lymphatic  channels  and  peri- 
neural spaces  spreading  slowly  to  lymph  nodes.  Blood  invasion  via  the  portal 
vein  is  relatively  frequent  with  the  primary  tumor  in  the  small  intestine.  Metas- 
tases have  been  reported  in  the  lung,  liver,  spleen,  adrenal,  kidney,  subcutaneous 
tissue,  bone  marrow  and  brain.  These  tumors  ulcerate  slowly  and  encroach  the 
lumen  only  secondarily.  Histologically  they  consist  of  compact  cellular  nests, 
cords  and  sheets  separated  by  variable  amounts  of  fibrous  stroma.  The  cellular 
masses  tend  to  assume  either  a  solid  or  a  pseudoglandular  appearance.  There  is 
often  a  tendency  for  peripheral  palisading  of  cells  in  the  larger  aggregates. 

The  Syndrome  of  Malignant  Carcinoid  of  the  Small  Intestine 

The  occurrence  of  both  pulmonary  stenosis  and  malignant  carcinoid  of  the 
small  intestine  is  reported  by  Thorson  et  al.  (32).  The  simultaneous  occurrence 
of  both  conditions  in  16  patients  suggests  that  this  unsuspected  combination  is  a 
clinical  and  pathological  syndrome  and  not  a  coincidence.  The  principal  findings 
and  symptoms  of  the  syndrome  are: 
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(A)  Mali<!;nant  curciiioid.s  of  the  .small  intestine  with  slow  progression  and 
metastases  to  the  liver  and  to  other  parenchymatous  intra-abdominal  organs; 
common  symptoms  being  dependent  edema,  frequent  watery  stools,  borborygmi 
and  abdominal  pain,  rarer  symptoms  being  ascites  and  pleural  effusion. 

(B)  Generalized  widening  of  the  small  \'essels  of  the  skin,  telangiectases  in 
some  and  pellagra-like  cutaneous  lesions  in  several  patients. 

(C)  Plethoric  appearance  and  total  oi-  partial  cyanosis,  in  the  absence  of  poly- 
cythemia, and  a  peculiar  patchy  flushing  of  the  skin,  in  some  cases  combined 
with  pilomotor  symptoms. 

(D)  Pulmonary  stenosis  of  the  valvular  type  and  tricuspid  regurgitation. 

(E)  Attacks  of  "bronchial  asthma"  of  a  rather  unusual  type,  the  chief  featiu'es 
of  which  are  cyanosis,  "exanthema"  over  the  face  and  body  and  sudden  dyspnea. 

Of  the  16  reported  patients,  seven  had  this  syndrome  unecjuivocally.  Four 
probably  had  it,  and  five  had  partial  or  not  fully  verified  symptoms.  The  cause  of 
the  syndrome  is  believed  to  be  a  malignant  carcinoid  of  the  small  intestine  with 
hormonal  properties.  As  a  matter  of  fact,  large  amounts  of  serotonin  have  been 
found  in  carcinoid  tumors  and  in  the  blood  of  patients  with  metastatic  carcinoid. 
Sjoerdsma  and  Udenfried  (33)  showed  that  markedly  elevated  levels  and  measure- 
ment of  urinary  5-hydroxyindole  acetic  acid  (a  metabolic  product  of  serotonin) 
can  be  used  as  a  simple  diagnostic  test  for  the  condition. 

The  striking  skin  changes  (flushes  and  plethoric  discoloration)  which  occur 
suddenly  and  show  an  irregular  distritiution  and  color,  seem  to  represent  various 
stages  of  contraction  or  dilatation  in  l)oth  precapillary  arteries  and  capillaries, 
presumably  due  to  the  vasoconstrictor  effect  of  5-hydroxytryptamine.  During 
the  generalized  red  flush  Cjuickened  heart  rate  and  large  pulse  pressure  often 
occur.  The  idea  that  .serotonin  and  tryptophan  metabolism  might  be  related  to 
the  development  of  the  cardiac  lesions  is  highly  speculative.  The  diversion  of 
tryptophan  from  normal  pathways  may  be  a  factor  in  the  nutritional  disturbance 
and  in  the  occurrence  of  signs  of  pellagra  in  some  of  these  patients  (33). 

There  is  less  convincing  evidence  at  the  present  time  that  hypersecretion  of 
glucagon  manifests  itself  in  the  form  of  a  clinical  syndrome.  Nevertheless  a 
number  of  syndromes  are  described  in  which  distrubances  of  glucagon  secretion 
are  presumed  to  occur. 

Familial  Hj/pogli/ccmosis.  Hereditary  metabolic  disorder  (34)  characterized  by 
spontaneous  hypoglycemia,  was  found  by  McQuarrie  (35)  to  be  associated  with  a 
deficiency  of  pancreatic  alpha-cells.  Special  tests  for  dysfunction  of  the  adrenals, 
the  pituitary  and  the  liver  were  negative.  No  evidence  of  adenoma  or  hyperplasia 
of  the  beta-cells  could  be  found  in  those  patients  in  whom  partial  pancreatectomy 
has  been  performed. 

Amelioration  of  Diabetes  Mellitus  Following  Subtotal  Gastrectomij.  Friedman 
and  his  group  (30)  reported  the  interesting  observations  of  a  significant  diminu- 
tion in  the  insulin  retjuirements  of  3  diabetic  patients  following  subtotal  gastrec- 
tomy for  peptic  ulcer.  This  diminution  occurred  suddenly  postoperatively  and 
persisted  after  the  patients  regained  their  weight  without  an  associated  recrudes- 
cence of  glycosuria.  The  authors  have  postulated  that  the  amelioration  of  the 
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diabetes  in  thoir  patients  is  due  to  tlie  removal  of  the  <>;lucason-secretin}>;  arfj;en- 
taffine  cells  of  the  gastric  and  duodenal  mucosa. 

Diabetes  M ellitus.  Ferner's  (37)  interesting  findings  of  u  shift  of  t  lie  noi  nial  latio 
of  alpha-  to  beta-cells  in  the  pancreas  of  diabetics  are  certainly  worth  mentioning. 
This  author  showed,  on  the  basis  of  histological  examinations,  that  the  deficiency 
of  beta-cells  is  associated  with  an  increase  of  alpha-cells,  inferring  an  over-produc- 
tion of  glucagon. 

Oneirophrenia.  From  the  urine  of  patients  with  a  peculiar  tj-pe  of  sc^hizo- 
phrenia  increased  amounts  of  HGF  have  been  recovered  (38). 

Von  Gierke's  Disease.  Gyorgy  (39)  suggested  that  cei-tain  cases  of  Von  Gierke's 
disease,  which  is  characterized  by  low  blood  sugar,  insulin  sensitivity  and  the 
excessive  storage  of  glycogen  may  be  due  to  a  deficiency  of  the  hyperglycemic 
factor.  This  may  well  be  true  in  some  but  not  all  ca.ses  of  this  disease.  In  one 
patient,  studied  by  Shay,  the  injection  of  10  mgm.  of  glucagon  did  not  affect  the 
blood  sugar  level. 

SUMMARY 

1.  The  nature,  distribution  and  functions  of  the  argentaffine  cell  in  the  ga.stro- 
intestinal  tract  and  pancreas  are  discussed. 

2.  Serotonin  (5-hydroxytryptamine)  and  glucagon,  substances  elaborated  by 
the  argentaffine  cells,  are  described. 

3.  Carcinoids  (argentaffine  cell  tumors)  of  the  gastrointestinal  tract  are  i-e- 
viewed. 

4.  The  new  clinical  syndrome  of  malignant  carcinoid  of  the  small  intestine  with 
metastases  to  the  liver,  pulmonary  stenosis  and  tricuspid  legurgitation,  periph- 
eral vasomotor  symptoms,  bronchoconstriction  and  an  unusual  type  of  cyano- 
sis is  discussed. 

5.  Several  clinical  entities  related  to  glucagon  have  l)een  reviewed. 
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NEAR  FATAL  ALLERGIC  REACTIONS  TO  BEE  AND  WASP  STINGS: 
A  REMEW  AND  REPORT  OF  SEVEN  CASES 


ELY  PERLMAN,  M.D. 
Roslyn  Heights,  N.  Y. 

The  animal  kingdom  inclucles  a  large  luimber  and  variety  of  species  capable  of 
introducing  foreign  substances  into  human  beings  in  many  different  ways  (1,  2). 
In  some  instances  these  foreign  substances  are  toxins,  but  whether  they  are  pri- 
marily toxic  or  not,  they  are  capable  of  inducing  allergic  or  anaphylactic  reactions. 
Indeed,  one  of  the  first  ol)servations  on  allergic  reactions  was  made  by  Richet, 
Hericourt  and  Portier,  who  found  that  repeated  injection  of  an  extract  of  the 
tentacles  of  actinia  caused  dogs  to  become  more  and  more  susceptible  to  this  toxic 
.substance  and  they  coined  the  word  "anaphylaxis"  to  describe  this  phenomenon. 

Allergic  reactions  to  insects  are  more  familiar  and  these  usually  consist  of  an 
exaggeration  of  the  expected  response.  Blood  sucking  insects  such  as  mosfiuitoes, 
bedbugs,  fleas,  and  some  flies,  cause  some  people  more  than  considerable  local 
discomfort  and  in  some  cases  generalized  urticaria  (3-5).  Stinging  insects  such  as 
bees,  wasps  and  ants  of  the  order  Hymenoptera  are  of  most  interest  because  of 
the  severity  of  the  reactions.  Mild  allergic  reactions  are  undoubtedly  common 
and  severe  reactions  are  rare,  but  there  is  an  increasing  number  of  reports  of 
severe  anaphylactic  reactions,  some  fatal,  appearing  in  the  literature  (8-10). 

Bees  and  wasps  belong  to  the  class  Hexapoda,  (5,  G,  11),  order  Hymenoptera. 
The  bees  belong  to  the  apid  family  and  the  wasps  to  the  vespid  family.  While 
there  are  many  species  of  both  it  is  usually  the  social  bees  and  wasps  which  are  so 
prone  to  attack  and  sting  humans.  The  mud  dauber,  potter  and  blue  mud  dauber 
wasps  are  commonly  encountered  solitary  wasps  and  cause  no  trouble.  The  social 
apids  consist  of  the  honey  bees  (family  apidae)  and  the  bumble  bees  (family 
bombidae)  of  which  there  are  some  dozen  or  more  species  found  in  this  area.  The 
commonest  species  of  honey  bee  is  apis  mellifica  and  was  introduced  into  this 
country  from  Europe.  The  local  social  vespids  constitute  about  a  dozen  species 
whose  members  are  more  diverse  in  appearance  but  only  three  species  are  of 
importance  to  the  present  problem.  Honey  bee  hives  may  contain  as  many  as 
50,000  inhabitants  and  the  worker  bees  will  attack  promptly  if  disturbed  and  will 
attack  in  groups  if  the  colony  is  apparently  threatened.  Bumble  bees  make  small 
nests  underground  with  fewer  inhabitants  and  seem  to  attack  indi\'idually  and 
then  only  after  l^eing  repeatedly  disturbed. 

The  three  commonly  encountered  species  of  social  wasps  are  the  paper  wasp 
(polistes  pallipes),  the  yellow  jacket  (vespine  wasp  or  hornet,  vespa  maculifrons) 
and  the  common  white-faced  hornet  (vespa  maculata).  The  paper  wasp  is  the 
largest,  builds  small  open-bottomed,  comb  type  nests  under  eaves  and  in  other 
open  but  protected  areas.  He  stings  on  provocation  only  but  can  be  troublesome 
when  irritated.  The  white-faced  hornet  builds  the  large,  gray  football-shaped 
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paper  iu>sts  often  t^een  Iiaiigiiifi;  Iroin  the  Imiiiches  of  trees  or  shrul)s.  These  nests 
contain  as  many  as  1(),()()()  citizens  who  pour  out  in  large  droves  at  the  slightest, 
threat  to  their  colon_y.  The  yellow-jacket,  so  called  because  of  the  yellow  hands 
on  its  body,  is  the  smallest  of  the  three  but  is  probably  the  most  frefiuently  en- 
countered, since  its  nests,  although  small,  are  just  under  the  ground  or  on  ground 
near  old  logs.  They  are  therefoi'e  easily  disturbed  when  mowing  a  lawn  or  when 
|)lanting  and  they  attack  promptly  when  provokenl  (12). 

In  l)ees  and  wasps  the  stinging  mechanism  is  similar  and  represents  an  adapta- 
tion of  the  egg  laying  appai'atus  (1,  1 1).  It  consists  of  an  acid  gland,  a  poison  sac 
and  an  alkaline  gland.  The  venom  produced  by  the  mi.xture  of  the  contents  of 
these  glands  is  generally  acid  and  is  injected  into  the  victim  thru  a  hollow  double 
lancet.  In  the  instance  of  the  worker  l)ee,  barbs  are  placed  on  the  shaft  of  the 
lancet  so  as  to  cause  the  lancet  and  the  poison  gland  to  remain  in  the  subject.  The 
lancet  should  therefore  be  gently  removed  without  sfiueezing  the  poison  sac  to 
avoid  the  inadvertent  but  additional  injection  of  venom.  The  lancet  of  the  cjueen 
bee,  the  bumble  bee  and  the  hornet  have  no  barbs  and  -that  of  the  wasp  has 
short  barbs  so  that  they  can  be  withdrawn  and  each  of  these  can  therefore  inflict 
multiple  stings. 

The  exact  nature  of  the  poison  is  not  understood  and  there  are  even  consider- 
able variations  in  the  estimation  of  the  amoimt  injected,  ranging  from  0.05  ml. 
up  to  0.3  ml.  (13,  14),  the  most  probable  estimate  being  O.Oo  ml.  The  venom's 
activity  is  destroyed  by  oxidation,  by  proteolytic  enzymes  and  by  heat.  Formic 
acid  is  present  in  the  toxin,  and  though  it  was  originally  considered  to  be  the 
principal  factor,  it  is  present  in  too  small  amount  to  cause  the  primary  effects 
(16).  Based  upon  a  variety  of  pharmacological  studies  it  was  thought  that  the 
acid  gland  mamifactures  inflammation-producing  and  stupefying  substances 
while  the  alkaline  gland  secretes  a  convulsant  factor.  A  hemolysin  is  also  demon- 
strable and  was  considered  to  be  one  of  the  several  enzymes  found  in  the  venom 
(14).  Other  investigators  felt  they  could  demonstrate  three  acti\'e  toxic  compon- 
ents; (a)  a  hemolysin — probably  a  phosphatidase,  (b)  a  neurotoxin — causing 
edema  and  paralysis,  and  (c)  a  histamine-like  substance  causing  primary  inflam- 
mation (17).  The  evidence  for  the  fact  that  the  h(Mnolysin  and  the  neurotoxin  are 
two  separate  substances  is  based  upon  the  fact  that  acid  hydrolysis  of  the  whole 
venom  destroys  its  neurotoxic  activity  without  altering  the  hemolysin  (18). 
Other  chemical  manipulations  have  also  caused  the  separation  of  activities  (di- 
alysis, salting  out,  heating,  etc.  (19,  20)).  It  is  postulated  by  some  investigators 
that  these  two  components  (neurotoxin  and  hemolysin),  one  l)asic  and  one  acidic, 
are  bound  in  a  salt  linkage.  An  acid  medium  favors  the  salt  linkage,  while  an 
alkaline  medium  favors  separation  (20). 

This  latter  hypothesis  is  in  better  keeping  with  recent  studies  utilizing  paper 
electrophoresis  and  chromatographic  analyses.  These  technics  re\'ealed  the 
presence  of  seven  ninhydrin-reacting  constituents,  two  of  which  ai'c  proteic 
(21).  These  two  have  been  separated  and  Fraction  I  seems  to  exhibit  all  of  the 
toxic  pi'operties  previously  ascribed  to  several  different  com])onents.  It  is  a 
"genuine"  toxin  with  no  enzyme  action  and  exhibits  the  following  activities: 
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(a)  It  directly  hemolyzos  "waslicd"  ci-yt  luocytcs 

(h)  It  iiicroases  (aftor  an  iiiilial  depression)  the  Ijlood  i)i-(>ssui'e  of  tlu;  (;at.  even 
after  previous  decapitation,  adrenalectomy  or  the  injection  of  atropine  or  aiiti- 
liistaminics. 

(c)  It  paralyzes  after  a  brief  excitation,  the  phreniciis-diaphi'asm  of  the  rat, 
the  isolated  perfused  superior  cer\'ical  gangHon  of  the  cat  and  the  guinea  pig 
ileiun.  When  appUed  locally  it  increases  the  permeability  of  the  skin  vessels  and 
excised  muscles.  If  placed  on  the  conjunctiva  of  the  eye  or  if  injected  intracu- 
taneously,  it  causes  local  inflammation.  Plasma  cholinesterase  is  inhibited, 
fibrinogen  is  coagulated.  Plasma  hyaluronic  acid  and  lecithin  are  inhibitors  of 
Fraction  I. 

Fraction  II,  however,  is  pharmacologically  inert  and  it  is  practically  non-toxic. 
It  contains  hyaluronidase  and  phospholipase  A,  which  split.?  lecithin  to  lysoleci- 
thin,  inacti\'ates  stmcturebound  enzymes  such  as  succinodehydrogenase  and 
brain  and  lung  thromboplastin.  It  inhibits  the  heat  coagulation  of  egg  yolk  and 
clears  diluted  egg  yolk. 

TOXICITY 

The  toxicity  of  the  venom  of  these  insects  is  not  great  enough  to  account  for 
the  severe  local  or  generalized  reactions  which  are  being  reported  with  increasing 
frefiuency.  It  is  recorded  that  one  bee  keeper  had  been  getting  as  many  as  75 
stings  a  day  with  no  untoward  effects.  James  and  Walker  (22)  reported  a  case 
of  an  18-month  old  child  who  received  477  stings  with  partial  shock  and  anuria 
and  who  survived  Avith  the  help  of  epinephrine  and  ACTH.  Other  reported  cases 
of  death  from  multipe  insect  stings  followed  more  than  1200  stings  (23). 

ALLERGY 

By  far  the  majority  of  severe  reactions  reported  in  the  literature  have  followed 
but  one  or  a  few  stings  (9,  10,  12,  24).  This  observation  is  suggestive  of  the  al- 
lergic nature  of  these  reactions.  In  addition,  the  chnical  picture  is  reminiscent 
of  experimental  anaphylactic  reactions  and  as  far  back  as  Richet's  first  description 
of  this  phenomenon  it  was  suggested  as  the  explanation. 

As  early  as  1811  cases  were  described  wherein  but  a  few  stings  caused  such 
severe  or  even  fatal  reactions  that  it  was  suspected  even  then  that  a  mechanism 
other  than  primary  toxicity  was  at  work  (25).  Beginning  about  1914,  the  term 
anaphylaxis  was  more  frequently  applied  to  such  cases  as  reported  by  several 
observers  (26-28).  It  became  increasingly  apparent  that  these  unusual  reactions 
were  due  to  hypersensitivity,  especially  since  many  of  the  cases  had  numerous 
previous  stings  with  little  or  no  untoward  reactions,  only  to  develop  generalized 
urticaria  and  even  shock  following  a  single  subsec|uent  sting  (24,  29). 

The  first  careful  studies  were  done  by  Benson  and  Seminov  who  demonstrated 
that  these  sensitive  patients  have  strong  positive  reactions  to  intracutaneous 
injections  of  high  dilutions  of  bee  venom.  In  addition,  tests  with  a  concentration 
of  histamine  more  than  that  known  to  be  present  in  this  concentration  of  venom 
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f^;iv(>  sliglit  reactions.  Fui'thcr,  it  was  (Icinoiistrated  tluit  hcv  i)r()t(Mns  nxtractcd 
troni  the  bodies  of  insects  whose  \  ('noni  was  previously  I'enioved,  also  ^a\'e  strong;' 
reactions  when  tested  in  high  dilution,  'lliese  reactions  were  specilic  and  did  not 
occur  iu  non-sensitive  patients  It  was  further  shown  that  the  reactions  were 
probably  not  due  to  entrained  pollens.  This  was  demonstrated  by  the  absence  of 
reactions  to  grass  pollens  and  to  honeycomb  proteins.  Trapped  pollens  were 
not  found  upon  microscopic  examination  of  the  lancets  of  many  bees. 

TYPES  OF  REACTIONS 

The  reactions  generally  occvu"  within  a  few  minutes  after  the  sting  but  it  has 
been  reported  that  delayed  reactions  can  occur  24  hours  later  and  even  four  to 
ten  days  later.  In  the  last  instance  the  mechanism  was  considered  to  be  similar 
to  that  of  serum  sickness,  the  symptoms  occurring  after  the  first  sting  and  only 
after  an  incubation  period.  Uneciuivocal  cases  of  this  type,  however,  are  rare. 

The  reactions  may  consist  simply  of  an  unusual  amount  and/or  duration  of 
local  swelling  (30,  31).  Generalized  papular  (32)  urticaria-has  been  reported  but 
urticaria  of  the  usual  variety  is  a  freciuently  observed  symptom.  Marked  regional 
adenopathy  consistently  follows  stings  in  some  sensitive  individuals.  Petechial 
hemorrhages,  locally,  generalized,  subcutaneous,  or  distributed  thru  many 
organs  and  even  in  the  central  nervous  system  have  been  observed  (9).  The  more 
severe  reactions  consist  of  one  or  more  of  the  following  symptoms;  constriction 
of  throat  and  chest,  dyspnea,  asthma,  cyanosis,  abdominal  cramps,  diarrhea, 
nausea,  vomiting,  chills  and  fever,  vertigo,  laryngeal  stridor,  shock,  loss  of 
consciousness,  involuntary  bowel  and  bladder  excretion,  bloody  frothing  sputum. 
In  a  few  instances  reactions  consisted  of  exfoliative  dermatitis  and  recurrent 
nevu'itis  (13).  Numerous  fatalities  have  been  reported — many  of  them  in  the 
public  press.  The  fatalities  reported  in  the  literature  were  reviewed  by  Williams 
(9)  and  those  fatalities  studied  by  autopsy  were  summarized  by  Schenkin, 
Tamisiea  and  Winter  (10).  The  necropsy  findings  in  the  ten  cases  reviewed  by 
Schenkin  et  al  (10)  showed  the  following  changes  in  the  order  of  their  fretjuency 
of  occurrence;  pulmonary  emphysema,  cerebral  edema,  fatty  metamorphosis  of 
the  liver,  dilatation  of  the  heart,  epicardial  hemorrhage,  cerebral  intraventricular 
hemorrhage,  fluid  blood,  congestion  of  nasal  siiuises,  cutaneous  petechiae,  cerebral 
petechiae,  meningeal  hyperemia,  fatty  degeneration  of  the  heart,  cardiac  hyper- 
trophy, and  lobar  pneumonia. 

Williams  (9)  reported  eight  fatalities  from  bee  or  wasp  stings  described  in  the 
American  literature  from  1915  to  1951  and  21  severe  reactions.  Schenken  and 
co-authors  (10)  found  five  fatalities  reported  in  the  popular  press  in  1953  and 
nine  fatalities  with  autopsy  reports  in  the  German  literature  (33).  The  number  of 
fatalities  and  certainly  the  number  of  severe  reactions  is  undoubtedly  higher. 
Conversation  with  physicians,  allergists  and  with  entymologists  will  reveal  that 
each  knows  of  at  least  one  instance  of  severe  reactions.  Many  of  the  cases  are 
reported  in  local  newspapers  and  there  is  no  way  of  estimating  the  total  munber  of 
such  reports. 
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Spccijicilii 

Patients;  hypersensitive  to  l)ee  and  wasp  stints  are  apparently  allergic  to  an 
antigen  contained  in  the  l)ody  of  the  insect.  The  venom  contains  some  of  this 
antigen.  Benson  and  Semenov  (30)  tested  .-:ensiti\-e  j)atients  with  an  exti'act 
prepared  from  the  bodies  of  bees  whose  venom  .sacs  had  l)een  i-emoved  and 
obtained  reactions  e(|nal  to  that  obtained  by  an  eciuivalent  (hlution  of  the  venom 
itself.  This  was  found  true  for  yellow  jackets  by  the  present  author  in  the  case 
reported  below,  l^enson  (31)  and  Rockwell  (4)  report  similar  ol)servations  in 
cases  of  allergies  to  m()s(iuito  bites  wherein  various  portions  of  the  insects'  bodies 
were  used  for  testing.  In  spite  of  the  often  pi'oposed  possibility  that  pollens  ac- 
count for  the  reactions,  it  appears  unlikely  to  the  j)resent  author  for  the  following 
reasons: 

(a)  Although  many  of  the  patients  gave  positive  reactions  to  gi'ass  and 'or 
ragweed  pollen  extracts,  only  about  50%  of  them  were  found  to  be  allergic  to 
pollens. 

(b)  The  amount  of  pollen  entrained  in  the  stinger  or  in  the  body  of  the  intect 
is  likely  to  be  iiisufhcient  to  cause  such  severe  reactions. 

(c)  Clinically,  the  type  and  severity  of  the  reactions  following  insect  stings 
generally  differs  from  those  seen  in  constitutional  reactions  to  overdoses  of  pollen 
extracts. 

(d)  Severe  I'eactions  to  wasp  or  bee  stings  can  and  have  occurred  during  periods 
of  the  summer  when  the  pollen  to  which  the  patient  was  specifically  sensitive  was 
not  prevalent. 

(e)  Sensitivity  occurs  to  many  other  insect  stings  and  l)ites  in  cases  where  the 
insects  are  not  associated  with  pollens  (mosquito,  etc.). 

(f)  Insect  borne  pollens  are  those  least  likely  to  cause  clinical  allergy. 

Some  authors  report  great  specificity  for  the  sensitivity,  claiming  that  a  patient 
may  be  insensitive  to  another  insect  of  a  different  species  but  of  the  same  genus 
(34-36).  It  would  appear  that  cross  reactions  between  bees  and  wasp  sensitivity 
is  common  but  not  clearly  understood.  Five  out  of  seven  bee-sensitive  patients 
tested  by  Benson  (31)  gave  positive  reactions  to  wasp  extract.  Of  ten  patients 
sensitive  to  bees,  six  gave  no  reactions  to  pollens  and  several  had  no  reactions 
to  other  allergens. 

In  all  but  a  few  cases  previous  stings  were  known  to  have  occurred  with  no  more 
than  the  usual  reactions  before  the  severe  reaction  occiu'red.  This  is  generally  the 
case  in  reports  based  upon  the  experience  of  bee  keepers  and  their  families.  Since 
the  sensitivity  is,  in  a  sense,  an  artificially  induced  one,  similar  to  that  of  horse 
serum  sickness,  it  would  seem  that  any  person,  not  necessarily  atopic,  could  be 
sensitized,  and  in  the  reported  cases  a  sufficient  number  gave  no  personal  or 
family  history  of  allergy.  Four  of  seven  of  Mueller's  patients  (12)  and  four  of 
eleven  of  Benson's  patients  (31)  were  not  atopic.  It  is  possible  that  in  the  atopic 
indi\'iduals  reagin  (passively  transferrable,  sensitizing  antibody)  may  be  present. 


342 


ELY  PEULMAN 


In  one  of  Benson's  cases  he  was  able  to  demonstrate  the  presence  of  reagin  by 
passive  transfer  tests.  The  sera  of  six  Avasp  sensitive  patients  was  studied  by 
Loveless  (37)  and  none  contained  demonstrable  precipitating  or  reaginic  anti- 
bodies. 

Desensitization 

Densensitization  by  injection  of  bee  or  wasp  extract  was  first  attempted  by 
Fisher  and  Center  (24).  The  term  desensitization  is  often  a  source  of  justifiable 
confusion.  Atopic  people,  sensitive  to  inhalants  such  as  pollen  or  dust,  contain 
reagins  or  sensitizing  antibodies  in  their  sera.  If  such  a  patient  is  injected  with 
pollen  or  dust  extract  he  develops  neutralizing  antibodies.  This  patient  was  not 
desensitized  but,  more  accurately,  he  was  immunized.  If  a  patient  develops 
serum  sickness  following  the  administration  of  tetanus  antitoxin,  one  can  demon- 
strate in  the  serum  of  this  patient  a  precipitating  antibody.  This  antibody  can 
cause  passive  anaphylaxis  in  guinea  pigs  and  has  other  properties  which  dif- 
ferentiate it  from  reagin  (the  sensitizing  antibody  describe.d  above).  The  repeated 
injection  of  horse  serum  (or  antitoxin)  into  a  sensitive  patient  in  sub-shocking 
doses  at  10  to  15  minute  intervals  is  a  true  form  of  rapid  desensitization  and 
probably  represents  the  exhaustion  from  the  patient's  blood  of  most  of  the  cir- 
culating antibody  in  such  a  manner  as  to  avoid  any  immediate  reactions.  Follow- 
ing this  rapid  and  cautious  desensitization,  the  patient  is  able  to  tolerate  large 
doses  of  horse  serum  with  no  immediate  effect — but  the  likelihood  of  this  patient 
developing  serum  sickness  within  the  next  few  days  is  not  decreased  by  this  type 
of  desensitization.  Nor  is  it  possible  to  decrease  the  patient's  sensitivity  to  horse 
serum  by  small  weekly  or  biweekly  injections  or  horse  serum. 

With  these  considerations  in  mind  it  is  difficult  to  understand  how  a  patient 
who  has  become  sensitive  to  bee  or  wasp  protein  by  the  injected  route  can  de- 
velop any  protection  fi-om  the  artificial  injection  of  the  same  venom  at  weekly 
intervals. 

HoAvever,  in  spite  of  the  fact  that  the  immunological  mechanism  is  not  known, 
many  workers  have  treated  sensitive  patients  and  it  would  appear  that  this  has 
been  attended  with  some  degree  of  success.  Thus,  Braun  (38)  as  early  as  1925 
described  a  32  year  old  woman  who  lived  near  a  swarm  of  wild  bees.  She  received 
seven  stings  over  a  period  of  nine  years  and  on  each  occasion  the  I'eactions  became 
more  severe.  Within  one  minute  she  developed  a  hot  flush  f)\'e.r  the  entire  body, 
followed  (luickly  t)y  a  choking  sensation,  cough  and  swollen  face  and  neck.  She 
also  suffered  uterine  cramps  resembling  labor  pains.  Anxiety,  tremor  and  coma 
ensued  and  finally  the  patient  became  semicomatose  for  three  to  four  days. 
Urticarial  wheals  generalized  from  the  site  of  the  sting.  The  patient  was  negative 
to  routine  skin  tests.  A  provocative  test  was  positive.  The  patient  was  desensi- 
tized with  an  extract  of  venom  and  after  some  time  the  patient  was  subjected 
to  another  sting  and  on  this  occasion  suffered  only  a  very  mild  systemic  reaction. 

In  1934,  Fisher  and  Center  (24)  described  a  patient  (a  bee-keeper's  wife)  who 
was  stung  by  bees  on  ten  occasions  with  no  ill  effects.  Shortly  after  the  sixteenth 
sting,  the  patient  developed  urticaria  and  difficulty  in  breathing.  The  patient 
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becanip  so  .seiisitixc  that  she  would  develop  urticarial  wheals  at  the  .site  of  coutaet 
with  bee  venom,  and  haiidlinj!;  h(>r  husband's  clothing  would  cause  an  attack 
of  asthma.  Each  subseciucnl  sting  icsulted  in  more  severe  and  more  rapidly  de- 
veloping symptoms.  Th(>  patient  was  given  a  series  of  injections  of  whole  bee 
extract  (prepared  l)y  l.ederle  Laboratories)  following  which  the  patient's  local 
and  generalized  symptoms  became  very  mild. 

Prince  and  Secrest  (30)  treated  three  patients  with  bee  antigen.  One  of  these 
patients  was  sensitive  to  bees  and  wasps  and  the  other  two  were  sensitive  only  to 
wasps.  All  of  these  patients  had  delayed  local  reactions,  and  no  immediate  severe 
anaphylaxis.  However,  after  a  series  of  injections  the  three  were  no  longer  sensi- 
tive and  one  was  subsequently  stung  by  bees  and  yellow  jackets  with  only  a 
slight  reaction. 

Benson  and  Semenov  in  1930  (30)  and  subse([uently  Benson  (31)  studied  in 
detail  a  total  of  eleven  patients  and  attempted  immunization  with  bee  extract  in 
seven.  Of  these,  two  were  stung  with  no  reactions.  One  of  these  received  but  eight 
inoculations  and  three  years  later  was  stung  with  no  ill  effect  The  other,  (a  bee 
keeper)  received  injections  for  three  months  when  he  was  stung  25  times  with  no 
reaction  and  this  immimity  persisted  for  the  ten  years  din'ing  which  the  patient 
was  observed.  The  remaining  treated  cases  either  iecei\'ed  no  further  stings  or 
were  not  heard  from  after  being  immunized. 

McLane  (34)  in  1943  reported  the  interesting  case  of  the  wife  of  a  professional 
bee  keeper  who  became  so  sensitive  that  she  wovdd  de\-elop  asthma  from  being 
near  bees — and  who  was  stung  several  times  with  .severe  general  reactions.  Wasp 
stings  caused  no  trouble.  Bee  body  extract  was  prepared  and  the  first  dose  of  one 
minim  of  1:10,000,000  lesulted  in  general  urticaria  and  wheezing.  She  received 
a  total  of  30  injections  at  three  to  four  day  intervals  and  was  able  to  tolerate 
40  minims  of  1 : 500.  Three  days  after  this  last  dose  she  was  given  one  bee  sting 
at  weekly  intervals  with  gradually  decreasing  reactions.  The  stings  were  taken  at 
weekly  intervals  during  the  following  four  summers  and  every  two  weeks  during 
the  winter. 

Fordwold  (see  discussion  in  ref .  30)  felt  that  the  immunity  afforded  by  inocula- 
tion does  not  persist.  He  described  a  patient  who  was  treated  with  Avasp  inocula- 
tions because  of  a  nearly  fatal  reaction  from  stings.  Approximately  one  year 
after  treatment  was  lapsed  he  was  stung  se\'eral  times  with  no  reactions.  How- 
ever, subsequent  stings  were  attended  with  inci-easing  local  reactions  and  then 
with  systemic  symptoms.  He  finally  died  from  a  sting. 

Mueller  and  Hill  (12)  immunized  seven  children  with  .severe  anaphylactic 
reactions  to  wasps  and  l)ees.  Only  two  of  the  group  received  subsequent  stings 
but  these  were  attended  with  moderate  local  reactions  only. 

Loveless  (37)  treated  six  patients  with  severe  reactions  to  wasp  stings.  Treat- 
ment was  administered  in  various  ways  including  multiple  intracutaneous  injec- 
tions and  a  single  depository  injection  utilitzing  the  technic  of  Freund.  Although 
the  details  were  not  published,  proof  of  high  clinical  innnunity  was  found  by 
challenge  tests  with  high  doses  and  in  some  cases  with  insect  stings  that  were 
deliberately  or  accidently  inflicted. 
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REPORT  OF  CASES 

CV/.fc  m  !  was  a  26  year  old  housewife  with  a  history  of  maii\-  previous  yellow  jacket  stings 
with  minimal  local  reactions.  In  1940  the  patient  was  stuuK  six  times  and  this  resulted  in 
angioedema,  abdominal  cramps  and  nausea,  followed  by  generalized  urticaria  and  asthma. 
She  then  became  unconscious  and  slept  for  six  hours.  In  1947  the  patient  was  stung  once  in 
the  scalp  by  a  yellow  jacket.  Within  ten  minutes  she  became  nauseated  and  developed 
generalized  itchiness  and  angioedema.  Itchiness  in  stomach  and  generalized  urticaria 
followed.  She  received  epinephrine  and  Pyribenzamine  and  the  symptoms  subsided  within 
one  hour.  The  patient  gave  no  family  or  personal  history  of  allergy  and  was  negative  to 
intracutaneous  tests  with  trees,  grass  and  ragweed  pollen  extracts.  The  patient's  sensitivity 
was  specific  in  that  she  gave  negative  reactions  to  bee  venom  in  a  concentration  as  high 
as  1:10. 

The  author  prepared  venom  and  disembowled  abdominal  muscle  extract  from  48  yellow 
jackets  kindly  collected  by  Mr.  Eddy  of  the  New  York  Zoological  Society.  Marked  local 
reactions  of  approximately  equal  intensity  were  obtained  by  intracutaneous  tests  with 
1:100,000  dilution  of  the  wasp  venom  and  the  muscle  extract.  This  patient  was  not  im- 
munized. Recent  conversation  with  the  patient  revealed  that  the  patient  did  not  get  stung 
for  two  years.  Since  1950  she  was  stung  twice  and  on  each  occasion  obtained  epinephrine 
promptly.  No  severe  reactions  ensued. 

Case  -^2.  A  37  year  old  housewife  was  first  seen  on  July  29,  1949  with  a  history  of  having 
been  stung  once  on  the  left  ear  lobe  by  a  yellow  jacket  while  gardening.  Within  five  minutes, 
the  patient  felt  a  tingling  sensation  in  her  tongue  and  hands,  felt  faint  and  had  difficulty 
seeing.  About  five  minutes  later  she  became  unconscious,  cyanotic,  and  had  convulsive 
seizures.  There  was  frothing  at  the  mouth  and  incontinence.  Examination  showed  dilated 
pupils,  bradycardia  and  a  barely  perceptible  pulse.  The  patient  received  large  amounts  of 
epinephrine  1:1000  subcutaneously  and  some  intravenously.  Benadryl  was  also  given 
parenterally  and  oxygen  was  administered.  The  patient  gradually  returned  to  consciousness 
and  complained  of  severe  abdominal  cramps  for  which  she  was  given  intravenous  calcium 
gluconate.  The  following  day  the  ear  lobe  was  swollen  and  it  required  24  hours  for  the 
patient  to  return  to  normal.  At  that  time  the  patient  gave  a  negative  reaction  to  wasp 
venom  and  wasp  muscle  extracts  in  a  concentration  of  1:200.  Ragweed  and  grass  pollen  ex- 
tracts gave  a  negative  reaction.  There  was  no  family  or  personal  history  of  allergies. 

Nothing  was  done  and  the  summer  of  1950  was  uneventful.  In  September  of  1951,  the 
patient  was  again  stung  by  a  yellow  jacket  on  the  dorsum  of  her  arm  and  on  this  occasion 
she  did  not  lose  consciousness  but  did  develop  cyanosis  and  go  into  shock.  There  was  incon- 
tinence and  severe  abdominal  cramps.  She  received  five  cc  of  epinephrine  very  promptly  and 
a  small  amount  intravenously  and  oxygen  by  inhalation.  Total  duration  of  discomfort  was 
6  hours,  perhaps  because  of  the  more  jjrompt  administration  of  epinephrine  which  was  avail- 
able in  the  form  of  Ampins.  Following  this  the  patient  was  again  tested  with  wasp  venom 
and  gave  a  faint  reaction  at  1 : 100,000  and  a  definite  one  plus  reaction  at  1 : 10,000.  Bee  venom 
extract  gave  a  negative  reaction  at  1:100,000,  a  slight  reaction  at  1:10,000  and  a  definite 
reaction  at  1 : 1000.  The  wasp  muscle  extract  gave  a  slightly  smaller  reaction  at  the  same  con- 
centration. The  wasp  venom  test  gave  a  slight  delayed  reaction. 

Immunization  with  bee  and  wasp  extract  was  begun  and  except  for  tenderness  at  the  site 
of  injection  there  was  no  reaction  until  a  dose  of  0.35  cc  of  1:100,000  wasp  venom  was  given 
following  which  the  patient  experienced  some  dizziness  for  a  half  hour.  The  dose  was  in- 
creased cautiously  and  when  0.5  cc  of  wasp  extract  1:10,000  was  given  the  patient  experi- 
enced abdominal  cramps  and  headache  one  hour  later.  The  dose  was  dropped  and  gradually 
increased  with  no  reaction  except  that  0.35  cc  of  bee  venom  1:10,000  gave  local  swelling 
on  two  occasions.  The  patient  was  finally  able  to  tolerate  a  dose  of  0.75  cc  of  1:100  dilution 
of  both  the  wasp  and  the  bee  extract  with  no  effect.  This  dose  has  been  maintained  since  but 
up  to  the  present  writing  the  patient  has  not  suffered  any  further  stings. 

Case  #3.  A  36  year  old  housewife  with  a  storj-  of  having  been  stung  by  a  bee  once  in 
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childlnxKl.  She  received  one  bee  sting  on  (he  left  knee  in  Sept cniher,  lt)5I .  Tlierc  was  some 
local  pain  for  five  minutes.  Following  this  theredeveloped  a  l)ilaterai  axillary  adenopathy, 
followed  by  a  giant  urticaria  which  involved  back  and  abdomen.  The  patient  then  had  a 
choking  sensation  a.ssociated  with  marked  coughing,  i)al])itations,  and  chills.  She  was  given 
oral  Pyribenzamine  and  gradually  improved. 

The  patient  had  a  history  of  grass  and  ragweed  hay  fever  which  was  not  severe.  The  pa- 
tient gave  a  one  plus  reaction  to  bee  and  wasp  venom  1:HK),()0()  and  to  wasp  muscle  extract 
1 : 100, 000.  Injections  were  given  begiiuiing  with  0.05  of  1:100,000  bee  extract  and  on  each 
occasion  there  was  marked  local  i)ain.  When  the  patient  got  beyond  0.15  cc  of  1:10,(K)0  the 
local  reactions  became  minimal  and  the  patient  finally  received  0.35  cc  of  1 : 1000  after  which 
the  injections  were  discontiinied.  F'rom  that  time  until  the  present  writing  the  patient  was 
not  stung  again. 

Case  A  39  year  old  housewife  had  received  many  stings  in  the  past  and  always  re- 
sponded with  a  moderate  local  reaction  which  only  developed  24  hours  later.  In  the  early 
fall  of  1954  she  was  stung  by  a  yellow  jacket  and  promptly  developed  a  generalized  itch  and 
urticaria  followed  by  nausea  and  vomiting.  Because  of  an  intolerance  to  epinephrine  the 
patient  was  treated  with  intravenous  Benadryl  in  small  dose  and  improved  gradually. 
Following  this  anaphylatic  reaction  the  patient  noticed  a  rash  every  time  her  hands  became 
cold.  The  patient  had  no  jjrevious  allergies  and  gave  a  negative  reaction  to  test  with  grass 
and  ragweed  pollen  extract.  The  patient  had  a  definite  cold  urticaria  readily-  elicited  by 
the  local  application  of  ice  water. 

Intracutaneous  test  with  wasp  extract  1:100,000  (Arlington)  was  negative,  with  1:10,000 
was  one  plus  and  with  1 : 1000  was  two  plus.  Injections  were  given  two  times  weekly  in  gradu- 
ally increasing  doses.  When  0.45  cc  of  1:10,000  was  given  it  resulted  in  severe  local  pain. 
The  dose  was  gradually  increased  and  two  days  following  0.5  cc  of  1:1000  the  patient  was 
stung  by  a  yellow  jacket  with  no  local  or  general  reaction.  The  immunization  is  continuing 
and  the  patient  is  getting  0.6  cc  of  1:100  (Hollister-Stain)  with  no  leaction. 

Case  M5.  A  9^4  .vear  old  girl  who  was  stung  five  times  by  yellow  jackets  three  years  ago 
with  local  reactions  only.  Each  summer  since,  she  sutt'ered  occasional  stings.  Following  the 
last  sting  in  September  of  1954,  the  patient  had  no  immediate  or  local  reaction,  but  one 
week  later  developed  a  pruritic  rash  surrounding  the  area  of  the  sting.  This  gradually  got 
worse  and  ten  days  following  the  sting  the  patient  developed  generalized  giant  urticaria. 
Detailed  history  revealed  that  the  patient  was  given  penicillin  two  days  before  the  sting 
and  the  case  was  considered  to  be  a  penicillin  reaction.  This  w^as  confirmed  by  testing  with 
wasp  extract.  Negative  reactions  were  obtained  by  intracutaneous  test  in  a  concentration 
of  l:10()t).  A  provocative  injection  of  0.05  cc  of  1:100  wasp  extract  caused  no  reaction. 

Ca.se  M6.  A  28  year  old  housewife  was  first  seen  in  April  1955  with  a  history  of  being  re- 
peatedly stung  by  bees  over  the  years  with  increasingly  severe  reactions.  In  the  spring  of 
19.55  the  patient  was  stung  by  a  "white-faced  hornet"  on  the  right  wrist.  There  was  a  marked 
local  reaction  which  was  followed  within  12  hours  by  an  axillary  adenopath}^  on  the  same 
side.  This  was  associated  with  malaise,  headache  and  some  adenopathy  on  both  sides  of 
the  neck.  There  was  marked  enlargement  of  the  lymph  nodes  persisting  for  four  to  six  weeks. 
The  patient  also  claims  that  following  each  sting  she  developed  a  partial  paralysis  of  the 
affected  limb.  She  has  vasomotor  rhinitis  and  pollinosis  and  had  been  taking  Chlor-Tri- 
meton  regularly.  The  ])atient  was  tested  with  Hollister-Steier  wasp  and  bee  venom 
1 : 1,(X)0,000  and  1 :  lOO.fKK)  with  negative  reactions.  Higher  concent  rations  could  not  be  used 
because  they  arc  supplied  in  .50  per  cent  glycerin. 

Immunization  with  both  bee  and  wasp  extracts  was  begun  and  24  hours  after  receiving 
0.20  cc  of  wasp  extract  1:1,000  the  patient  developed  an  axillary  and  posterior  occipital 
adenopathy  on  the  side  of  the  injection  with  only  minor  local  reaction  and  no  other  obvious 
explanation  for  the  adenopathy.  When  0.05  cc  of  bee  extract  1:1000  was  reached  there  was 
a  marked  local  reaction.  The  dose  of  0.25  cc  of  wasp  1:1000  had  to  be  repeated  four  times 
before  increasing,  since  on  each  of  the  first  three  occasions  the  patient  experienced  malaise 
and  regional  axillary  adenopathy.  The  jjatient  at  the  last  visit  reached  a  dose  of  0.10  cc 
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1)1'  lice  1:100  and  O.IO  cc  of  wnsp  1:100  with  no  reaction.  The  paticiil  lias  not  liocn  stunfi 
sinf(\  This  patient  made  tiic  ol )s(M  vation  that  since  she  has  stopped  using  |)erfumes  sh(!  no 
longer  seems  to  be  surrounded  i)\  i)ees  and  wasps.  Passive  transfer  tests  were  negative. 

Case  7.  A  37  year  old  man  with  a  history  of  one  previous  sting  attempted  to  move  a 
laurel  bush  and  disturbed  a  yellow  jacket  nest.  He  was  stung  si.\  times  around  the  ankles 
and  within  five  minutes  felt  ill  and  developed  a  generalized  giant  urticaria.  He  took  a 
Fhenergan  tablet  (12.5  mg)  immediately  but  in  spite  of  this  the  urticaria  became  confluent 
over  the  entire  bod>-  including  the  face.  There  was  a  marked  tachycardia  and  chills,  diffi- 
culty in  l)reathing  and  nausea.  .Auscultation  revealed  no  wheezing.  The  patient  was  given 
40  units  adrenocort  icot  lopliic  hormone  in  gelat  in,  0.20  cc  epinephrine  and  five  mg.  Chlor- 
Trimeton  subcutancously.  He  felt  better  after  five  minutes  but  20  minutes  later  the  skin 
flushed  again  and  he  was  given  an  additional  0.30  cc  of  epinephrine  1:1000.  Fifteen  minutes 
later  he  vomited  and  had  some  diarrhea  and  then  fell  asleep.  Three  hours  later  he  felt  some- 
what better  but  it  recjuired  another  12  hours  for  the  general  malaise  to  disappear  and  an 
additional  48  hours  for  the  loc.-il  swelling  and  dependent  edema  of  the  legs  to  disappear. 
The  patient  was  tested  three  weeks  following  this  episode  ,-iiid  gave  negative  reactions  to 
1:1,000,000  and  1  :100,0()0  of  both  bee  and  was])  extract.  Passive  transfei-  tests  were  negative. 

DISCUSSION' 

The  chemi.stry  of  bee  and  wa.sp  \'enom  has  been  reviewerl  and  the  evidence  for 
the  allergic  nature  of  the  severe  reactions  to  these  stings  has  been  presented  in 
detail.  Judging  by  the  cases  reported  in  detail  above  it  would  appear  that  a 
positive  skin  test  is  not  reeiuired  for  proof  of  an  existing  allergy.  Cases  ^2,  4,  6 
and  7  gave  negative  reactions  to  high  dilutions  of  the  testing  material.  Case  ^7 
may  not  have  had  sufficient  time  to  develop  positive  skin  reactions  but  this  is 
not  true  of  the  others.  Cases  ^  2  and  4  gave  positive  reactions  with  higher  con- 
centrations only  .  Yet  all  of  the  cases  were  undoubtedly  allergic,  either  from  the 
clinical  point  of  view  or  from  the  fact  that  the  symptoms  were  reproduced  in  mild 
form  when  a  sufficient  subcutaneous  dose  was  reached.  In  no  instance  was  this 
dose  higher  than  0.2  cc  of  1 : 1000  and  this  reaction  could  not  have  been  due 
to  a  primary  toxicity. 

The  evidence  that  injections  of  increasing  amounts  of  the  appropriate  ex- 
tractfs)  does  confer  some  degree  of  protection  has  been  reviewed.  In  the  author's 
group  of  patients  there  was  one  who  was  stung  after  immunization  with  no 
reaction  and  there  were  several  patients  who  were  able  to  tolerate  doses  of  extract 
which  they  could  not  prior  to  immunization.  Absolute  proof  that  injections  are 
iLseful  cannot  be  obtained  from  the  study  of  individual  cases  because  it  is  not 
possible  to  predict  the  duration  of  sensitivity  without  therapy.  However,  from 
the  cases  in  the  literature  and  from  cases  ;^  1,  2  and  G  above  it  can  be  seen  that  in 
at  least  a  portion  of  the  cases  the  sensitivity  persists  for  years.  The  decision  to 
immunize  an  indi\'idual  case  should  be  based  upon  the  severity  of  the  reactions 
and  the  frecjuency  of  the  stings  and  whether  the  location  or  the  occupation  of  the 
patient  is  such  that  future  stings  are  likely  to  occur.  In  any  case  epinephrine, 
antihistamines  and  adrenocort icotrophic  hormone  or  cortisone  should  be  kept 
readily  available  for  prompt  use  in  the  event  of  another  sting. 

At  the  present  time  the  treatment  of  choice  seems  to  be  the  prompt  adminis- 
tration of  epinephrine  1:1000  .subcutaneously  and  iit  extreme  instances  intra- 
venously. A  tournitjuet  should  l)e  placed  proximal  to  the  site  of  the  sting  whenever 
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possible  and  the  epinephrine  should  be  given  above  the  tourniquet.  An  antihis- 
tamine can  be  given  by  mouth  or  Chlor-Trimeton  can  be  given  with  the  epi- 
nephrine parenterally.  Adrenocorticotrophic  hormone  should  be  gi\'cn  if  the 
severity  of  the  reaction  warrants  it.  Epinephrine  should  be  repeated  at  intervals 
depending  upon  the  response  of  the  patient. 

Among  the  author's  patients  two  had  other  allergies,  mainly  to  pollens,  and  two 
of  the  six  showed  cross  reactions  between  bee  and  wasp  extract  and  one  was  spe- 
cific. Tests  for  reagins  were  performed  in  two  cases  and  were  negative.  One  pa- 
tient observed  that  her  perfume  seemed  to  attract  bees  and  wasps.  Although  proof 
is  wanting  it  is  not  an  mu'easonable  possibility. 

SUMMARY 

The  literature  concerning  the  chemistry  and  immunology  of  bee  and  wasp 
stings  has  been  reviewed.  Evidence  for  the  allergic  nature  of  the  reactions  is 
presented.  The  value  of  immunization  in  highly  sensitive  patients  is  discussed 
and  the  author's  cases  ha\'e  been  described  in  detail. 
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